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FOREWORD

The coneern of the Notion Institute of Mental Iealth with prob-
lems of social inportance is well cenwonstrated in this, the fourth vol-
ume of the rogram Reports ceries. A number of the N TMII projects
deseribed here, for example, deal with studies of various aspects of
violence. The emphasis of the NIMH effort in this aren is riot only to
improve our understanding of {le origins of violence, but to ugeest
ways of acting on that knowledge to reduce the incidence of cvgne and
violence in American society. Tnelnded also in this volume ake details
of work aimed at reducing the toll of such problems as aleohclism .
and snicide among our citizens: the Institute’s search for new ap-
proaches in treating alooholics is illustrated in one report, and in
another, efforts to understand and prevent adolescent suicides. Avenues
for reducing the effects of cultural deprivation are explored in a study
of yqung children from disadvantaged families. New efforts designed
to meet the special mental health needs of Americans in contrasting
settings—urban and rural—are also described.

At the same time, this volume contains reports of tiie Institute’s con-
tinuing efforts in basic biological and behavioral research—efforts
aimed at helping to vnderstand, for example, the genetic bases of men-
tal illness, and che neurophysiological background of man’s intellectual
and emotional functions.' Fundamental studies such as these remain
as an essential feature of the Institute’s overall program in the pre-
vention, diagnosis, ~.nd creatment of merital illness, ,

Coordination and preparation of the Program Reports series are
under the direction of Dr. Julius Segal as part of the activities of the
Institute’s Program Analysis and Evaluation Branch. As always, the
reader’s comments and suggestions are welcome.

Starxrey F. Yorrs, M.D.,
: Director,
National Institute of Mental Flealth.
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BIOLOGICAL BASES OF MEMORY

Investigator:  JAMES L. McGAUGH. Ph. D.
University o1 California '
Irvine, Calif.

Prepared bv:  GAY LUCE

~

Introduction

The survivad of mankind may nov hang apon how well we ean
e it cach coming wenertion, since the capaity for sophis<ticared
and cooperative bebavior has become the exselitinbeot modern eiviliz-

ton tronieallv, owr edneationn: <t tutions law hehind us. Aericulire

sand medicine have heen tran-formed by modern =seientific researel
“while the ~chools remain virtially nntonehed by the 20th contiry, One

Aspect M the scientific harvest that might indeed inflnence the ll':lltllillj_f
of the voung i< the exploration of brological buses for learning anld
memorye We can no longer atlord the ey of ignovinge lnportant
problems of memory and theiy thplications for the manner in whieh
we teinch,

The social fmplications of some rescaches inthis aren ave jud
neginning to be knowy Fxperiments with rat= have divuleed a genetic
base for legrning, A- University of Catifornia Professors IKrech and
Rosenzweis and then associates have demonstrated, it ix poz=ible to
intluence the learning shility of rodents by enriching or impoverishing
the enviroument, there otz altering brain biochemiztry, Withont
stinnkation, there ean he lirtle tearning. Without memory, there éan
be no learning, There dappear to be many processes in HCIOry, son
related to =hort-term menory, some related to long-term storage, and
others velated to vetrieval, There are some patients with brain damage,
for exanple, who appear to he normal, with unatfected IQs, yet they
eannot learn anything new, not even anew home ackdres=. Dr. MeGaugh
and his associates have used electroconyvulsive <hock to produce a
similar amnesia for new experience inanimals. By this deviee he has
seen evidence that there way be two separiate stagres in the implantation
of any memory. '
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The potentiality for improving education by using such research
has been demonsteated by Profs Millad Madsen of UCLAL Tle has
shown how knowledgeable timing of informarion will permit ehildren
with low 1Q scores (o learn gquite ax well and ahnost as fast as eniddren
with high 1Q%, '
o studying biochemieal intluences upon memory, Doctor MeGaugh

L recently fownd that biologieal time of day may also fluence
lenrning hehavior,

History .

[u 1917, the pavehologist Wil Lashley observed that rats wonld
lenrn to run o maze with more celerity than usual 1 they were first
given fow doses of steychnine sulfate, The implication that drugs
might intluenee Tearning or be nseful in exploving meniory processes
wits trnoted Tor =everal dectdes. Then, stimulant dreies, known as
analeptics, were again observed to facilitate learning.

In recent experiments steyvehnine, pierotoxin, pentylenetetrazote, and
diazadamantanol have been used on animals performing preseribed
and measurable tasks. Some have been diserimination problems, in
which the animals learned to choose wmong alternative pathsin o maze
in order to reach a goal and to diserininate bety o black and white
autes, while in others they had to escape fronvasic tion in which they
would be punished or learn restraint in order to o oid electrie shock.
The situations, while Hinited, were precisely controlled and therefore
quantifiabie. Tn most of the early studies, animals were lirst giver
stimulants a few minntes before thei first encounter with the train-
ing, and were trained undet drug inthienee. Did the drng nfluence the
provess we call memory ? Perhaps not. Perhaps it improved perform-
ance by making the animal more attentive, by sharpening his pereep-
tions, by enhaneing his motivation, or by improving muscular coordi-
nation. Research on learning resembles the divergent reports from
six blind men describing an elephant, each touching a different part
of the beazt. The tmpact of a drug upon “learning™ is partly dependent
upon the measure of learning. One easily quantified part ot perform-
ance is the response latency——how long it takes the animal to get
around to making a response. When this measure is the criterion of
learning, & drug that increases response speed or alertness will also
seem to improve learning. Since no experimenter can afford to use
many eriterin of performance, studies of lear:ing and memory typi-
cally contain some knotty problems of method and measurenent. Doc-
tor MeGaugh and his associates began to train undrugged animals, but
aave them “memory” tests while they were drugged. Perhaps drugs
altered dimensions of performance, althongh they did not act upon
niemory processes during learning. It soon appeared that the memory
process, itself, was exceedingly subtle. '

2
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Retroy:rade Amnesia

One means of exploring memory is by training o creature on a1 nar-
rowly preseribed performance il administering drues or eonvilsive
shock at intervals diveetly after the teaining, Will they interfere with
the consolidation of memory ! Does it matter how soon after training

the shock or drug is given? Tn the cour. of many such experiment s,

the grantee and his associates found that animals shoeked Tmnmiedi-
ately, or at short intervals o fter training, seemed later not to recall.
By strategically varving their treatment of the animals, they saw that
training or experience -cemed to initinfe a kind of potential residne for
memory. Yet this potentially pe manent memory would remain labile
for fon periods, perhaps hours, boeiore being permanently ¢tehed into
the nenral code of memory, These studies in which memory was im-
paired by dmg or shock inter{erence led Dr, MeGaugh to wonder
about enhaneing remory in a similar manner, T {hepe i a long period
after training in which IERIOLY. provesses are active, a memory-en-
haneing deag conld be given in this inferval a ftor training and should
improve performanee or make the “animal reststant to ealenlated
amune: sia-cleerroshock. '

Drugs After Training

The training procedures wers raieht forward, Animals were con-
ditioned to push 2 lever or avoid a grid, ete. Then, after training, they
were injected with drugs, A fter a snitable terval allowing the dryes
to be metabolized, the animals were tested on the oryrinal procedure,
A mummber of drngs appeared to gnhance performance when injected
after training—and by implication scemed to e acting upon the
mysterions processes of memory. Strychnine, pierotoxin (it low
doses) and amphetamine all seemed to enhance the learning of animals
who received doses direetly aftor training: on tests they outperformed
théunimals who had received only a placebo,

Druing the Tast few veurs, soveral drugs have been given to animals
on a’ wide range of learning tasks, measured by various criteria.
Clearly, the onteeme is some blend of the kind of learning (it s vastly
different to learn to diseriminate between two colors than to learn to
avoid a shock at the toll of a bell), the experimental conditions, the
drug, and the amount of the drug used. Results from laboratories
around the country arc not all in aceordance, b most of the evidence
suggests that certain drugs enhance learning. If so, presumably, they
are acting npon memory storage in its labile period. Presumably, these
same driugs would do nothing for memory if they were injected at
sonie maximum time after training. By carefull v graded experiments,
therefore, one might expect to delineate how long the labile period of
memory lasts. . -

] - 10
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The procedure’in this Inboratory was straight forward. One group
of animals would be tnjeeted with o drne 5 secomds after they re-
sporded to a learning procedore. Another group wounld be injected
after Uantte, =l another after 3 nomutes, ad ~o on. Darine 1962,
Doctor MeGaueh was injecting <trvehnine at varions infervals affer
training: he found that ope <train of mice “learned” better i injeeted
immediately atter training, ver injections civen a half honr after
training were inefleetive, On o dizerimination task, one croup of mice

cshowed the ereatest factlitation by comparizon with mdrugoed con-

trol= 1 they were injected between O aad 1 minntes Before training,

The result< of these studies of effects of tioe of adntinistration
of drues ndicate that the effect= are time dependent. The mag:-
mtnde of the Gacilitating eifect decreases with the interval het weea
tramine and drug administration, These findings are consistent
with the stwdies of experimentaliy indueed retrosrade amnesia.
Together, these twa Tines of evidence provide very strong support
for the view that memory storage proceses are susceptible to
both faciliating and tpairing indluences for o relatively long
period of time following training,

Environment

The elusiveness and deticacy of the process of mertory-—uand the
sensitivity of rodents—has foreed the investigators to take all kinds of
precantions against slimming doors and disturbance in the labora-
tory. The need for constant temperature, quiet, ete., wadaimderscored
by an experiment in which miee, given strychnine, were given a dis-
eriminatwon problem and were disrupted by environmental stimula-
tion. Like students trving to memorize a lesson in an “actd-rock”
discotheque under strobe lights, half these mice were rocked back and
forth in theiv cage, exposed to tlashing lights and bursts of s~md for
20 miinutes, On tests, it wuas the other half of the animals- ‘ho re-
mained in dark quiet eages—who showed enhanced learmng from
strychnine while the stimulated animals did worse than controls. It
was an encouragement for cc:.irol in the learning taboratory and per-
haps also a hint for humans.

Drug Attenuation of Retrograde Amnesia

Inevitably, the investicators wondered whether strychuine and other
drugs enhanced learning by accelerating the rate at which memory
traces were consolidated into permanent memory. If so, the drugs
should prevent or attenuate the kinua of retrograde wmnesia that is
caused by conwulsive sheck. Animals were given saline solution or
strychinine just before or just after training: then, within a few min-
utes each anin:al was shocked. A day later each mouse was tested on

4 11 ,
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the training task. The drug-injected animals did « littlo better on tests
than did the controls who received only saline solution. It appearsd
that drugs attennated the amnesia, but the renson wis not clear.

Recently, the experimenters have wsed a i fflerent kind of task, one
on which a single exposure is sufficient for a et of learning, 1t is
Known as a “oue trial inlbitory test.™ '

Each mouse ix placed on a small eantilevered platform on the out-
side wall of & bax, There is an entry holedeading to the dark interior.
The mouse is o nocturnal apimal, In his seareh for comfort and security
he will soon step inside the hole, Most. mice hesitate for no more than
L0 seconds. Their predicanient resembles that of @ human being, stuclk
i the desd of night on a small porel withont rails, hundreds of feot
whove ground on a skyseraper, with ‘an open window leading to a
well-lit room, What person would not try to enter that room?

The mouse, seeking the comfort and security of a dark box, would
step in the hole and immediately wet a shock on the foot. Twenty-four
hours later he would be placed on the platform again. Would he ve--
member that the hole leads to a “forbidden™ place 2 Would he restrain
his natural urge for seeurity ¢ The length of tiue that he would hesi-
tate on the plat form before attempting to entet the box would represent
i degree of learning. This time, resisting temptation, as it were, was
measured asthe eriterion of learning. ‘ 4

Each mouse wus placed on the platform, received a footshock wlhen
it transgressed the boundary and then received electrocon vulsive shock.
For some, the shock came within 18 seconds; for some, it came ufter 18
seconds: and other animals received it an hour or 3 hours later. Somie
of these mice werc on saline solution, whereas half the mice received
strychnine either 10 minutes before or a minute after the platform
training,

Twenty-four hours later, cach mouse was put to the test, placed on
tho platform, and clocked. The amount of time an animal stayed on the
platform without moving through the hole was directly proportional
to the amount of time he liad been allowed betwoen his first experience
and electroconvulsive shock. The animals given shock 3 hours after
training showed no amnesia at all. Control animals given shock 18
seconds or a minute atter their training experience seemed to have for-
gotten that entry was forbidden. Those pretested with strychnine were
not rendered so completely amnesic by shock at the same short inter-
vals. Oddly enough, some memory also persisted in the animals who
had injections of strychnine after the electroshock.

If strychnine affects le:u'nin,%'l by acecl. ~ating consolidation
processes, these injections should have no »f - :t. OWwoTer, as can
be seen, retention of these animals was superior - > :hat of controls.

Why should strychnine counteract the amnesia, effects when injected
afterelectroshock? -
12 .



o




DOCUMENT RESUME

ED 132 462 CcG 007 338
TITLE Mental Health Program Re ports - 4.
INSTITUTION Nationul Inst. of Mental Health (DHEW), Chevy Chase,

Md. National Clcearinghouse for Mental Health
Information.

PUB DATE Jan 70

NOTE 331p. ' :

AVAILABLE r0M Superintandent of Documents, U.S. Government Printing
Offics, Washington, D.C. 20402 (Publication No. 5026,

HC $1.75)

EDRS I'RICE MF-3$0.83 HC-$18.07 Plus Postage.

DESCRIFTORS *Aggressiou; Alcoholism; Behavioral Science Research;
*Crime; Culturally Disadvantaged; *Moental Health;
*Preventicn; *Social Problems; Suicide; *Violence

ABSTRACT

The emphasis of this NIMH report is to improve our
understandirg of the origins of violence.and to suggest ways of
acting on that knowledge to reduce the incidence of crime and
violence in American society. Also included in this volume are
details of work aimed at reducing the toll of such problems as
alcoholism and suicide among our citizens; a new app-oach in treating
alcoholics; and effor%s to understand and prevent adolescent
suicides. Avenues for reducing the effects of cultural deprivation
are explored in a study of young children from disadvantagéd
families. New efforts designed to meet the special mental health
needs of Americans in contrasting settings--urban and rural--are also
described. This volume also contains reports of the Institute's
ccntinuing efforts in basic biological and behavioral ¢
research--efforts aimed at helping to understand, for example, the
geretic bases of mental illness, and the neurophysiological
background of man's intellecutal and emotional functions.

(Author/NG)

[}

*********f#**y*********************************************************
Documents acgtired. by ERIC include many informal unpublished *
materials not available from other sources. ERIC makes every effort *
to obtain the best copy available. Nevertheless, items of marginal *
reproducipility are often encountered and this affects the quality *
of the microfiche and hardcopy reproductions ERIC makes available *
via the ERIC Document Reproduction Service (EDRS). EDRS is not *
responsible for the quality of the original document. Reproductions *
*

*

supplied by EDRS are the best that can be made from the original.

*
*
*
*
*
*
*
3 o 3 o ok 3k ke e e e ol ok o o o ok 3K ok ok ke ook ok ok ok ok e o o o o ok o ok a3 e ok ok ok ok ok K K ok sk ok ok ok ok ook ok o o o o ok ok o o o ok ok ok ok




)

C6 067

¥
i
¢

‘ j'.'f’:'f:[][]_[:;‘l‘:flﬁ;
JorcC e

A LK
(B[R] ] | Y

| S

ay AT 3 -
. N R T
: Gl e R
AR d
Y p! vy A
) .
. ] 2
& B
.
B

Mental Health PROGRAM

National institute of Mental Health

4 DEPARTLAENT OF HE O
EDUIATIONA NFLFoRE
NATIONAL 'NSTIT LTE TF

EDUCAT'CN
CaaE AT e

-
AY

HEURS

i

4

AEEE

14

‘d B

.
]
M N &

REFORTS-4



MENI AL HFALTH PROGRAM REPORTS -4
January 1970

Prepared by:

Program Analysis and Evaluation Branch
Office of Program Planning and Evaluation

National Instiiute of Mentai Health
Chevy Chase, Maryland 20015

U.S. DEPARTMENT OF HEALTH, EDUCATION,
AND WELFARE

Public Health Service
Health Services and Mental Health Administration




-

National Clearinghouse for Mental Health Information
Publication No. 5026

For sale by the Superintendent of Documents, U.S. Government Printing Office
Washington, D.C. 20402 - Price $1.75 (paper cover)

4

o

ERIC

Aruitoxt provided by Eic:



s L,’

FOREWORD

The coneern of the Notion Institute of Mental Iealth with prob-
lems of social inportance is well cenwonstrated in this, the fourth vol-
ume of the rogram Reports ceries. A number of the N TMII projects
deseribed here, for example, deal with studies of various aspects of
violence. The emphasis of the NIMH effort in this aren is riot only to
improve our understanding of {le origins of violence, but to ugeest
ways of acting on that knowledge to reduce the incidence of cvgne and
violence in American society. Tnelnded also in this volume ake details
of work aimed at reducing the toll of such problems as aleohclism .
and snicide among our citizens: the Institute’s search for new ap-
proaches in treating alooholics is illustrated in one report, and in
another, efforts to understand and prevent adolescent suicides. Avenues
for reducing the effects of cultural deprivation are explored in a study
of yqung children from disadvantaged families. New efforts designed
to meet the special mental health needs of Americans in contrasting
settings—urban and rural—are also described.

At the same time, this volume contains reports of tiie Institute’s con-
tinuing efforts in basic biological and behavioral research—efforts
aimed at helping to vnderstand, for example, the genetic bases of men-
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BIOLOGICAL BASES OF MEMORY

Investigator:  JAMES L. McGAUGH. Ph. D.
University o1 California '
Irvine, Calif.

Prepared bv:  GAY LUCE

~

Introduction

The survivad of mankind may nov hang apon how well we ean
edic it cach coming weneration, <ince the capaity for sophis<ticared
and cooperative bebavior has become the essentiateol modern eiviliza-
ton. tronieadlv, our edneations: bistitution. L behind us, Agriculigre

sand medicine have heen tran-formed by modern =eientifie researel
“while the ~chools remain virtially nntonehed by the 20th contiry, One

aspect Hthe seientitic harvest that might indeed infhienee the ll':lltllillj_f
of the voung i< the exploration of brological buses for learning anld
memorye We can no longer atlord the ey of ignovinge lnportant
problems of memory and theiy thplications for the manner in whieh
we teinch,

The social fmplications of some rescaches inthis aren ave jud
neginning to be known, Fxpertiments with rats have divuleed a genetic
base for legrning, A- University of Catifornia Professors IKrech and
Rosenzweis and thell” aszocites have demonstrated, it is possible to
intluence the learning shility of rodents by enriching or impoverishing
the enviroument, there otz altering brain biochemistry, Withont
stinnkation, there ean he lirtle tearning. Without memory, there éan
be no learning, There dappear to be many processes in HCIOry, son
related to =hort-term menory, some related to long-term storage, and
others velated to vetrieval, There are some patients with brain damage,
for exanple, who appear to he normal, with unatfected IQs, yet they
eannot learn anything new, not even anew home ackdres=. Dr. MeGaugh
and his associates have nsed electroconyvulsive shock to produce a
similar amnesia for new experience inanimals. By this deviee he has
seen evidence that there way be two separate stages in the implantation
of any memory. '
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The potentiality for improving education by using such research
has been demonsteated by Profs Milland Madsen of UCLAL Tle has
shown how knowledgeable timing of informarion will permit ehildren
with low 1Q scores (o learn gquite as well and ahinost as fast as eniddren
with high 1Q%, '
o studyving biochemieal intluences upon memory, Doctor MeGaugh

L recently fownd that biologieal time of day may also fluence
lenrning hehavior,

History .

Lu 1917, the pavehologist Wil Lashley observed that rats wonld
lenrn to run o maze with more celerity than usual 1 they were first
given fow doses of steychnine sulfate, The implication that drugs
micht intluenee Tearning or be nseful in exploving menory provesses
wis 1enoted Tor =everal deetdes. Then, stimubant druges, known as
analeptics, were again observed to facilitate learning.

In recent experiments stryvehnine, picrotoxin, pentylenetetrazote, and
diazadamantanol have been used on animalz performing preseribed
and measurable tasks. Some have been diserimination problems, in
which the animals learned to choose wmong alternative pathsin o maze
in order to reach a woal and to diseriminate betv o black ad white
autes, while in others they had to escape fronvasic «tion in which they
would be punished or learn restraint in order to . oid electrie shock.
The situations, while Hmited, were precisely controlled and therefore
quantifiabie. Tn most of the early studies, animals were lirst giver
stimulants @ few minntes before thei first encounter with the train-
ing, and were trained undet drug inthienee. Did the drng nfluence the
provess we call memory ? Perhaps not. Perhaps it improved perform-
ance by making the animal more attentive, by sharpening his pereep-
tions, by enhaneing his motivation, or by improving muscular coordi-
nation. Research on learning resembles the divergent reports from
six blind men deseribing an elephant, each touching a different part
of the beast. The tmpact of a drug upon “learning™ is partly dependent
upon the measure of learning. One easily quantified part ot perform-
ance is the response latency——how long it takes the animal to get
around to making a response. When this,measure is the criterion of
learning, & drug that increases response speed or alertness will also
seem to improve learning. Since no experimenter can atford to use
many criterin of performance, studies of lear:ing and memory typi-
cally contain some knotty problems of method and measurenent. Doc-
tor MeGaugh and his associates began to train undrugged animals, but
aave them “memory” tests while they were drugged. Perhaps drugs
altered dimensions of performance, althongh they did not act upon
niemory processes during learning. It soon appeared that the memory
process, itself, was exceedingly subtle. '

2
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Retrog:ade Amnesia

One means of exploring memory is by training o creature on a1 nar-
rowly preseribed performance il administering drues or eonvilsive
shock at intervals diveetly after the teaining, Will they interfere with
the consolidation of memory ! Does it matter how soon after training

the shock or drug is given? Tn the cour. of many such experiment s,

the grantee and his associates found that animals shoeked Tmnmiedi-
ately, or at short intervals o fter training, seemed later not to recall.
By strategically varving their treatment of the animals, they saw that
training or experience -cemed to initinfe a kind of potential residne for
memory. Yet this potentially pe manent memory would remain labile
for fon periods, perhaps hours, boeiore being permanently ¢tehed into
the nenral code of memory, These studies in which memory was im-
paired by drig or shoek interference lod Dr MeGangh to wonder
about enhaneing remory in a similar manner, T {hepe i a long period
after training in which IERIOLY. provesses are active, a memory-en-
haneing deag conld be given in this inferval a ftor training and should
improve performanee or make the “animal reststant to ealenlated
amune: sia-cleerroshock. '

Drugs After Training

The training procedures wers raieht forward, Animals were con-
ditioned to push 2 lever or avoid a grid, ete. Then, after training, they
were injected with drugs, A fter a snitable terval allowing the dryes
to be metabolized, the animals were tested on the original provedure,
A mummber of drngs appeared to gnhance performance when injected
after training—and by implication scemed to e acting upon the
mysterions processes of memory. Strychnine, pierotoxin (it low
doses) and amphetamine all seemed to enhance the learning of animals
who received doses direetly aftor training: on tests they outperformed
théunimals who had received only a placebo,

Druing the Tast few veurs, soveral drugs have been given to animals
on a’ wide range of learning tasks, measured by various criteria.
Clearly, the onteeme is some blend of the kind of learning (it s vastly
different to learn to diseriminate between two colors than to learn to
avoid a shock at the toll of a bell), the experimental conditions, the
drug, and the amount of the drug used. Results from laboratories
around the country arc not all in aceordance, b most of the evidence
suggests that certain drugs enhance learning. If so, presumably, they
are acting npon memory storage in its labile period. Presumably, these
same driugs would do nothing for memory if they were injected at
sonie maximum time after training. By carefull v graded experiments,
therefore, one might expect to delineate how long the labile period of
memory lasts. . -

] - 10



O

ERIC

Aruitoxt provided by Eic:

The procedure’in this laboratory was straight forward. One group
of aninmals would be injeeted with o drne 3 secomds after they re-
spotded to a learning procedore. Another group wounld be injected
after [ anmote, <01 another after 3 nnnuates, and so on, Durine 1062,
Doctor MeGaueh was injecting <trvehnine at varions infervals affer
training: he found that ope <train of mice “learned” better i injeeted
immediately atter training, vet injections civen a half honr after
training were ineffeetive, On o dizerimination task, one croup of miee

cshowed the areatest facilitation by comparizon with medbrugeed con-

trol= i they were injected between 3 aad 1 minntes before training,

The result< of these studies of effects of tiue of adntinistration
of drues dieate that the effect= are time dependent. The mag-
nttnde of the Geihtating etfect deerenses with the interval hetween
traininge qund drue admini=eeation, These findings are consistent
with the stwdies of experimentaliy indueed retrosrade amnesia.
Together, these twa Tines of evidence provide very strong support
for the view that memory storage proceses are susceptible to
hoth facilitating and vupairing influences for a relatively long
period of time following trainingr,

Environment

The elusiveness and deficacy of the process of meriory-—and the
sensitivity of rodents—has foreed the investigators to take all kinds of
precations against slimming doors and disturbance in the labora-
tory. The need for constant temperature, quiet, ete., wadamderscored
by an experiment. in which mice, given strychuine, were given a dis-
crimination problewy and were disrupted by environmental stimula-
tion. Like students trving to memorize a lesson in an “actd-rock”
discotheque under strobe lights, half these mice were rocked back and
forth in theiv cage, exposed to tlashing lights and bursts of s~md for
20 minutes, On tests, it was the other half of the animals-  rho re-
mained in dark quiet eages—who showed enhanced learmng from
strychnine while the stimulated animals did worse than controls. It
was an encouragement for ce:irol in the learning laboratory and per-
haps also a hint for humans.

Drug Attenuation of Retrograde Amnesia

Inevitably, the investicators worndered whether strychuine and other
drugs enhanced learning by accelerating the rate at which memory
traces were consolidated into permanent memory. If so, the drugs
should prevent or attenuate the kinua of retrograde wmnesia that is
caused by convulsive shock. Animals were given saline solution or
strychnine just before or just after training: then, within a few min-
utes each an'n:al was shocked. A day later each mouse was tested on

4 11 ,
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the training task. The drug-injected animals did « littlo better on tests
than did the controls who received only saline solution. It appearsd
that drugs attennated the amnesia, but the renson wis not clear.

Recently, the experimenters have wsed a i fflerent kind of task, one
on which a single exposure is sufficient for a et of learning, 1t is
Known as a “oue trial inlbitory test.™ '

Each mouse ix placed on a small eantilevered platform on the out-
side wall of & bax, There is an entry holedeading to the dark interior.
The mouse is o nocturnal apimal, In his seareh for comfort and security
he will soon step inside the hole, Most. mice hesitate for no more than
L0 seconds. Their predicanient resembles that of @ human being, stuclk
i the desd of night on a small porel withont rails, hundreds of feot
whove ground on a skyseraper, with ‘an open window leading to a
well-lit room, What person would not try to enter that room?

The mouse, seeking the comfort and security of a dark box, would
step in the hole and immediately wet a shock on the foot. Twenty-four
hours later he would be placed on the platform again. Would he ve-
wmember that the hole leads to a “forbidden™ place 2 Would he restrain
his natural urge for seeurity ¢ The length of tiue that he would hesi-
tate on the plat form before attempting to entet the box would represent
i degree of learning. This time, resisting temptation, as it were, was
measured asthe eriterion of learning. ‘ '

Each mouse wus placed on the platform, received a footshock wlhen
it transgressed the boundary and then received electrocon vulsive shock.
For some, the shock came within 18 seconds; for some, it came ufter 18
seconds: and other animals received it an hour or 3 hours later. Somie
of these mice werc on saline solution, whereas half the mice received
strychnine either 10 minutes before or a minute after the platform
training,

Twenty-four hours later, cach mouse was put to the test, placed on
tho platform, and clocked. The amount of time an animal stayed on the
platform without moving through the hole was directly proportional
to the amount of time he liad been allowed betwoen his first experience
and electroconvulsive shock. The animals given shock 3 hours after
training showed no amnesia at all. Control animals given shock 18
seconds or a minute atter their training experience seemed to have for-
gotten that entry was forbidden. Those pretested with strychnine were
not rendered so completely amnesic by shock at the same short inter-
vals. Oddly enough, some memory also persisted in the animals who
had injections of strychnine after the electroshock.

If strychnine affects le:u'nin,%'l by acecl. ~ating consolidation
processes, these injections should have no »f - :t. OWwoTer, as can
be seen, retention of these animals was superior * > :hat of controls.

Why should strychnine counteract the amnesia, effects when injected
afterelectroshock? -
12 .
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The breaks are takan in a room - the “reinforving ovent " area - fitted
out with a coffeenmker and ~upplies, newsparpers, books, magmzines,
[ettor-writing materials, shoe shining equipment. crossword przzlos,
playing cards, checher and chess sets and a mdio,

An experiinent that preceded the adoption of this plan involved
16 students, First they worked throneh a5 weel buseline period
having two scheduled breaks per day, Then came 1 weehs managed
by tho experimienter. During the lirst two ol these weelis he =et
the performance level at 20 percent higher than the baseline average:
during the fast 2 weeks, le eadzed 1 another 20 pereent. Most student s
achieved these increnses,

Then came 2 weeks of =elfauscement, with the stwdents them-
selves at the end of each day ~etting the amonnt of work they wenld
do the following dav. In almost every case they agreed to work and
did work faster than doving the second phase, when-the experimenter
was catting the pace. Frames cotpleted per honr averaged 61 during
tho baseline period, 101 during the experimenter-managed period,
and 125 during the zel f-management period.

These tnereases in work per hour were accompanied by a decrease
in the number of hours worked. During - ccond and thivd periods,
the students were permitted to leave the study area when they lod
completed the stipulated or agreed-upon number of frames and the
appropriate tests, They could go back to the dormitory amd rest,
work out in the gving talk to friends, or engage in other tree-tine
activities. Consequently, the nunber of hours wosked per day drojpped
from slightly more than 5 in the baseline period, to 435 in the experi-
menter-managed period, to 3.4 in the self-management phase. But
the total work completed vose from 520 frames in the baseline period,
to 405, to 435, The increase in frames completed did not adversely
affect test performance.

In sum, the experiment indicates:

1. The kaowledge that a reward is waiting spurs students on. This
is so whether the work to be done ix set by the experimenter ¢r by
the student. sut when it is set by the student, productivity seems
to increase still further.

2. In many cases, permission to leave tne exporyiental area at the
completion of the performance «« ~vact for the duy neted as a more
powerful reinforcer than the imu. fta'c rew cd—on. or more of the
activities availuble during the 15-minute Yk periods. After students
were told, part way through the experiment, that they might continue
to study rather than take an earned break, the group as a whole chose
continued work as often as it chose immediate relaxation.

Tn addition to the built-in reinforcement of programed instruction
and the extrinsic, tangible rewards offered at Draper, something else

28
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Is at work. Tn the process of leswrnings to be w student, Doctor MeKee
obzerves, aoman learns to enjoy cortain intelbeetual pursuits, He reads
the newspapers, he picks up a book, he listens to the nows on TV,
he earries on o imtetlectual conversation  his whole workld 1= (‘Il:lll_'_:-
ing and opening up. Hets coing from =uch reinforeers ax party, free
time, and points toward w eertitionte to find intrinsie rewnrds in the
subject matter itself ad in the process of his develapment, This is
theory, but vou <ee v eline in the Hyves of all of us.

The attitude adopred 0 <tl s adso o motivating factor, Doctor
MeRee believes, =We attenip: to e tirm but not punitive,” he savs,
“helping but not totally pernissive, and flexible bt not vacithating,
By emploving positive rather than regative reinforeeniont whenever
possible, an atmosphere has been created that s mueh diferont from
the hostile, punitive one expected by most innutes.”

Asan example, he eites his own behavior when fi telps administer
atest fora high scnool equivalency certiticate, 1< feng test, drageing
on for several hours, Sinee the typical inmate’s span of attention is
short, and since MeKee knows fron experience that the inmate nay
suy “The with 10" and walk off, the direetor keeps coming hack
and showing interest. “low are vou doing—any problems?™ he'll
ask. "L don’t tell himany answers” MeKee suvs, “but 1 wet him to
say, ‘Welll veah, this part [ just took,” or something like that. And
Isay s Well, let e see” and ook wt the part and =y, *Yes, yonu've got
some tongh estions there, Better go back over what vou've been
reading and writing to make sure vou've ot the right answers, 11
be back.”™ What U'm tryving to do is to maintain alert hehavior—keep
theni sticking with the job and not bugeing out.

“That’s what they've been doing all their Hves—hugging out, escap-
ing. And strangely enough, this escape behavior has been reinforced.
Rob a house, forge a checl, steal a car—and run away. Girl friend
squeezing you in? The job getting vou down? Run away.

“Even people in correctional work have been reinforcing such be-
havior. An inmate will get tired of the work he's been assigned to. Or
he’ll ot tired of the person he's working with. So he starts manipulat-
ing o change. He'll tell the classification officer: *I'm bugging out of
this. I need a different job. My supervisor’s down on me—I don’t know
why." And he’ll keep trying and after a while he'll get his change.”

From staff intervievs with prospective students, McKee suspects
that a large propoicion of the inmates who volunteersd [for school
were simply running away once again. But he accepted them because
in his project there is nowlere to run to, except back to the job they
escaped from. ‘

29

23



O

ERIC

Aruitoxt provided by Eic:

A “Second Language”

Doctor MeKee amphasizes that with prizoners—and probabiy any
other population, for that matter - programed instruction has to be
suppleniented by discussion groups and sometimes by individual coun-
seling or teacher-student conferences. The ineseapable inadequacy
of many P.L courses, standing by themselves, was hrought. home to
im one day a few vears ago when he congratulated a trainee on hav-
ing made the extraordinarily high grade of 26 in o highesehool-level
arammnmar course, The trainee gve o depreeatory smile in response and
said: “Thiz here English, Doe, don’t give me no frouble nohow,™ Like
many other students, he had leavned the rules but wasn’t applying
them.

The project then tried the seminar approach-—trainees meeting in
groups with a teacher and working together at speech modification.
This was mueh more suceessful. As the trainees listened to oge an-
other, they learned to detect errors, which they valled to the group’s
attention. .

Now the staff is experimenting witlh what it calls the “second lan-
guage” approach; that is, teaching standard English by the oral
methods used in teaching a foreign language, _

In this approach a man's present speech, no matter how poor by
conventional standards, is never eriticized. It is the one he has picked
up as a child, aud it is usually quite etfective in meeting his needs to
communicate with his usual associates. The trainees are simply told
that the school wants to give them the ability to use another kind of
speech on appropriate occasions, such as when applying for a job or
meeting a girl friend’s parents. " We all have ditferent levels of speech,”
points out Sally Roy, a former public school teacher who is now a
research associate with the Draper project. “A child of five will speak
to his mother one way, to his friends another, and to his teacher a
third. We speak one way to the dog and another to the Mayor. The
hope is that the trainees will use this different level we are giving
them more and more often and that eventually it will become their
usual level.”

The project got the idea from St. Mary's Dominican College Busi-
ness School in New Orleans, a basic education center for the Job Corps.
In training Negro, Cajun, and other disadvantaged girls to be secre-
taries, staff members from Draper found, Dominican College was try-
ing not to correct their language but to give them a new oue for use
on the job. It called the new language “business speech.”

In its second-language experiment, the staff at Draper gives exten-
give drill work on the most common errors noticed during talks with
the trainees—errors exemplified by such sentences as “John and me
want to go to town,” “He don’t know no better,” and “They is ready
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to fight.” The trainees hear overand over again, on tape, the correctly
spoken version of these and hundreds of other examples, They also
listen to themselves at. frequent intervals, And there is aroup worlk,
including mock job interviews, some of iy recorded by videotape
macline,

Ihas any emplover satd, *1 ean't ke this man beeause he doesn't.
talk well enougl /™

“It Tappened in New Orleans™ answers: Doctor MeKee, “Peoplo
there said, We can't take this givls she doesn't speak right: she'd give
s bad iage” We dont know whether or not it hax happened here.
But it seems reasonable to suppose that an emplover hires a nan on the
basix of the total e he easts, including his ability and his self-
contidence, and that his speech is part. of this image. Even an em-
ployer who himself says ‘ITe don't’ eanmot. help being impressed by a
man who speaks well. Rehabilitation is a cluster of things, including
attitude changes. We think that proper speecl is part. of the cluster.
It is not merely that the man who leaens what we are ealling a second
lunguage has acquired a new skill but that he is enhanced by having
done so. People ook twice at him ad think that he is worth more. Iie
hiself has a greater feeling of worth and a sense of belonging.”

For the Future

Alded by anew grant from the Departmment of Labor, Doctor McKee
expeets to continue the program of education and vocational training
and to make nore extensiveo and rigorous followups. He hopes to answer
these questions, among others: :

® What is the most etfective type of training program, as measured
by work adjustment and recidivism ? Can .1 simulate real work situ-
ations, beyond that of a job interview ¢ ('an realistic work-stress con-
ditions be simulated and the means of handling them be transferred
to actual job conditions following release?

* What specific barriers, particularly those related to employer
attitudes, make it more diflicult for the offender to tind and hold a job?

® Do released convicts who receive “labor mobility” funds (small
grants of Federal money to tide them over until the first paycheck
comes in) or Federal bonding assistance, or both, have a better post-
release record than those who do not ?

® How can an inmate’s behavior, not merely during the hours given
to the training program but throughout the day, be shaped to conform
to desired standards? Involved are (2) deciding which kinds of be-
havior are desirable, because they make for a successful transition from
the institution to a job in the communit yand which kinds of behavior
are undesirable, (5) determining the frequency with which each kind
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of behuvior ocenrs in thesampie of men to be studied, and (¢) selecting,

applying, and measuring the effectiveness of measires--among them,

probably, certain changes in the attitudes of the custodin? statl-—-to
encourage one kind of behavior and discourage another. I'his, then,
is o major, long-term experiment in behavior woditication and one
that is dear to Doctor McKee's heart.

Research Grant . MIE 14000
Date of Intervicwe . December 1963
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BIOLOGICAL RHYTHMS AND
THE PINEAL GiAND

Investigators:  JULIUS AXELROD, Ph. D.
RILHIARD WURTMAN, M.D.
Lahoratory of Clinical Science. NIMH
Prepared by:  GAY LUCE

Studies led by Doctor Axelrod at the Nationa! Iusticute of Mental
Health and by Doctor Wirtian now at the Massichusetts Institute of
Technology, are beginning to otfer elues to the function of the mystori-
ous pineal gland and itx possible etlect upon the integration of be-
havior, pigmentation, wxual development, protein metabolism, and the
rhythmic adaptation of the individual to an environment that requires,
constant anticipation. This unique gland may tell us a good deal about
the interrelation between energy  metabolism, mood, sleep-waking
eveles, sexual maturation and development. The pineal seems to be
one of the integrative organs that may control hormones, critical
enzymes, and active neurochemicals.

History

Until the mid-1950s the pineal gland was considered uninteresting.
In igmorance of its function, physiologists assumed that it had no
relevant function excepting as an evolutionary remnant. A leading
physiology text of the 1930's summarized the view propounded to
students:

The pineal gland has so far not been proved to have any func-
tion in metabolism. It is interesting as a vestigial remnant of a
primitive dorsal eye. Tt has bees claimed that its removal in young
animals, or destructive pineal tuniors in young hoys, result in
cbesity, premature sexual development and early muturity. Feed-
Ing of taud)oles with pineal substance rapidly produces pallor due
to contraction of the melanophors in the skin.

Until very recently, neurophysiologists had a similarly contemptu-
ous view of glial cells, the small brain cells that surround neurons
but which do not themselves transmit messages. When it was discov-
ered that glia had a function in the brain, nourishing nerve cells and
perhaps also modulating their firing ability, a whole new dimension
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of brain research began, A similar change of attitude ocenrred among
physiologists regarding eartilage when it was dizcovered to have bio-
electric properties that aie not purely structural, The story of the
piteal research follows wsimilar patfern.

Location

The pineal gland is o smali*cone of tissue situated very nearly in
the middle of the brain. buck behind the ears. Tts strategic location
plawes it near the spirtling formation of the caudate nuclens, which
i3 a kind of biochemical factory and storehouse of important brain
substances. Nearby is the thalamus, a large nucleus—shaped some-
what like a brazil nut—which is eritical in relaying messages between
body and upper brain. The thalamus may act as a kind of editorial
room for brain transmission and seems to play an important role in
sleep and many cmotional behaviors. '

Just beneath and to the side of the pineal lie the double nuclei of the
visual systemn, the lateral geniculate. Adjacent is one of the brain’s
most complex and important centers for survival: the hypothalamus.
It is this complex structure that governs so many controls that main-
tain life: regulating blood pressure, temperature, pulse, hunger,
respiration, hormonal responses to emergencies, and indeed, primitive
emotions of rage or of pleasure. Many of the automatic functions that
keep us physiologically stable are regulated from the hypothalamus, as
are quite & few of the animal reactions that permit us to adapt to cuick
changes in the world around us. Sexual function and the ability to fight
or to flee are among the controls of this important brain region. Un-
til recently these brain regions attracted considerable scientific interest,
but their relation to the nearby pineal gland was not considered worth
investigating.

Clinical Dala

During the mid-1950’s, cases of pineal destruction were reviewed in
an effort to detect from a literature search how the pineal affacted
endocrine functions. An underfunctioning pineal gland appeared to
advance puberty, while an overactive pineal seemed to delay sexual
development. This was not a trivial symptom,as one can easily see in
a single case. A boy who showed signs of abnormai pressure within the
brain at about age 5 was placed under observation and treated with ir-

-radiation at about age 9. By the time he was 14, he showed no abnormal
glandular symptoms from any residue of pineal malignancy or from
the destruction of the pineal performed by X-ray therapy. However,
he showed absolutely no sign of sexual maturation. A 14 a child might
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be considered “slow,” but at 18 a prepubescent state could be a serious .
detriment to soeial development and a cunse of i felong difficultics,

Beeause of the strange correlations between pineal damage and
sextil maturation rate. many researehers conjectured that the pineal
influences ponadal activity by means of =ome intermediate hormene.
Perhaps the function of the pineal hormone is inhibitory, acting in-
direetly as a kind of “stop” siernal, The nature of such 1 hormone and
its possible mode of action was fira sugeested by the work of Doctor
Axelvod and Wurtinan,

The Discovery of Melatonin

[ 1959, Dr. Anvon Lerner and his nssoeintes ot Yale isolated an un-
usnal substance from pineal tissue, one that has heen widely disenssed
ever xince—melatonin The discovery of melatonin had heen strangely
motivated. i

In 1917, it had been observd that pineal tissue rapidly blanched the
skin of a tadpole or frog. Something in pineal tissue exerted a power-
ful intluence vpon the pigment granules in <k, Perhaps this was a
substanes responsible for skin discolortions aned blemishes, Tn 1959,
the skin-blanching snbstanee in pinteal tissue was isolated and identi-
fied. Beeause of its influence tipon rielaniu, which darkens our pig-
mentation, the newly discovered compound was called melatonin.

Melatouin is a complex molecule, It is refated to a chemical family
known as indoles. which have considerable influence upon brain fune-
tion. A more familiar molecule with indole structure is serotonin.
Serotonin is sometimes called a brain hormone and a neurotransmitter.
A great deal of the body's serotonin is concentrated in the intestines
and blood. Serotonin is presumed to be important in stimulating the
action of smooth muscle, making possible tne muscular contractions
involved in digestion. Drugs that interfere with serotonin can have a
profound effect upon sleep and behavior. Quite a few researchers have
postulated that intérference with serotonin may be a factor in psychosis
and in mental retardation.

It was by an unexpected route that Doctor Axelrod and hisassociates
first discovered the connection between serotonin and its cousin,
melatonin. ) :

Once the team of scientists at Yale had elucidated the structure of
tho melatonin, a molecule closely related to serotonin, Doctor A xelrod
began wondering what kind of catalyst in the body might produce
such a molecule. Biological catalysts—enzymes—are the middlemen of
the continuous metabolism we call life. Throughout the body, at all
times of day and night, enzymes in great variety are busily breaking
down one chemical molecule and transforming it into another, Food,
thus, becomes tissue, and tissue performs its -functions. Enzymes, the
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incessant. drones, are abundant, but each one is also limited in what it
can do. Doctor Axelrod happened to be interested in a particular kind
of enzymatie activity. He was interested in tho way these enzymes
would work in transferring a group of atoms, ealled the methyl group,
to an oxveen atom. Starting from this lmited interest. he began a
decade of pineal research. for it was the methyl group of melatonin
that attracted his atteation, What Doctor Axelrod was about to find
was the manner in whicl o relatively inconspicuous brain chemical is
manufactured by a relativoly ubiquitous neurochemteal.

New Molecules from Old: Melatonin from Serotonin

Dr. Axelrod and his assoelutes hegan their pineal adventure with a
search foran O-methyliting enzyme. This is the enzyme that would
hinge a methyl group to an oxygen atom on a molecule. Sinee mela-
tonin existed in pineal tissue, thiz was the only reasonable tissue to
search for a melatonin-building enzyvme. Accordingly, Doctor Axel-
rod and his associate Doctor Weisshach took <ome pineal gland from
u cow and ineubated it with a form of serotonin (N-Acetylserotonin)
and a radioactive substance that contained a methyl group. Soon the
radioactive substance had relinquished its methyl group to the N-
Acetylzerotoni, thereby making the serotonin radioactive and highly
identifiable. However. the néw compound containing the added methyl
group on its oxygen atom was no longer serotonin. As paper chromo-
tography =oen divulged, the new substance was melatonin, Tt was
produced by a methylating action on N-Acetylserotonin. This meant
that there had to be an enzyme in the cow pineal that could transform
serotonin into melatonin.

By a series of experiments, Doctor Axelrod and his associates set
out to find this enzyme. Their discovery was an important one. They
aalled the newly detected enzyme hydroxyindole-O-methyl trans-
ferase (ITIOMT), which deseribed its chemical structure and funection.
They inevitably wondered whether the enzyme existed throughout the
brain and nervons system. After a thoroughgoing assay of body and
brain tissues, the answer was startling. This enzyme was found to be
only in the pineal gland of mammals. (In lower forms of life such
as fish and amphibians this enzyme is also present in the eye und the
brain.)

The reseachers now wondered whether melatonin production had
some function that might be found by comparing the animal species
in which it was found. They examined pineal tissues from hens and
other birds, from monkeys, rats, and other mammals, and saw that
the activity of the melatonin-producing enzyme differed remarkably
from species to species. However, in each species the cnzyme was
exclusively located in the pineal.
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At the time this research was in progress at the National Institutes
of Health, scientists (the late Dr. Nicholas Giarman and Dr. Wilbur
Dayv) were dizcovering that the pineal is u great repository of sero-
tonin and other hrain amines. Thus the pineal contained the essential
ingredients for producing melatonin and perhaps other constituents
of endocrine and brain aetivity,

In 1960 pineal biochemistry and physiology hovered on a threshold.
The subjoct was beginning te attract the interest of biochemists, Here
was a eland that sceroted o strange snbstance capable of blanching
skin and perhaps mflueneing sex hormones. This peculiar chemical was
the product of an exclusively pineal enzyme whieh neted upon the
important brain hormone, serotonin, Despite some biochemieal intor-
esty the curious pineal was a neglected organ, virtually unrecognized
by brain researchers and endoerinologists. Indeed, it was o mystery the
shape of a small cone, the size of afingertip, in the middle of the brain,
Nobody had any inkling what funetion it might perforn..

At this point, circumstance brought. about a fortunate seientific
collaboration. Axelrod, with his specitic interest in che melatonin-
producing enzyme, was joined by a young clinician and endocrinolo-
gist, Richard Wurtman.

Wirtman was driven by a ditferent interest. In 1960 he had been
studying another important family of brain chemieals, the catechol-
amines. These inclnde adrenaling and nor

adrenaline, which are major
substances in neurs

t] transmission, in the regulations of moods, and
presumably of some importance in governing the way in which the
nervous system controls the output and use of hormones. Less than s
decade ago, as pineal biochemistry began, the organ itself was con-
sidered vestigial and was underrated even by those who were about
to discover its importance.

“When I went to work with Axelrod,” Wurtman recatled, “T thought
it would be worthwhile to find out what it was in pineal extract that
retards ovarinn maturation. When pineal extracts were injected into
rats, it was found that the animals experienced a delay in cvarian
developmént.” _

At about this time Dr. Virginia Fiske, a Wellesley College teacher,
observed that animals kept in light had smalter pineal glands than
those animals exposed to darkness. A number of biologists had ob-
tained evidence that light stimulated the development of the gonads.
Was there a relation between pineal function and gonadal develop- .
ment ? Waé the pineal response perhaps a necessary intermediary
in the effects of light on the gonads? While still a medical student at
Harvard; Wurtman had done some experiments suggesting that the
pineal was a necessary intermediary. In studying this relationship,
he and Axelrod were to uncover an important property of the pineal
gland, one that had been a stumbling block in prior attempts to deduce
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its function from case histories of patients. This was the fact that -
melatonin and serotonin are nt at constant levels in the gland, but
fluctuating.

Light and Darkness: Pineal Size and Melatonin Production

What biochemical activiry in the pineal gland might respond to
light 7 A simple stndy was designed to answer that question. A group
of rats was kept in darkness for 6 days. while another identical group
was kept in constant Heht, Phieals tuken from both groups. were
weighed and assayed for TTIOMT activity, The animals kept in light
had small pineals and the melatonin-forming enzyme was not. very
active. However, the rats left. in darkness had limger pineals.
Darkness also markedly  stinmlated the enzyme that  produeed
malatonin. g ¥

Other enzymes were also found in pineal tissne. One was nonoamine
oxidase, which destroys noradrenaline and other eatechiolamines. Re-
searchers concertied with depression have long thonght that the activ-
ity of this enzyme edyld be harnessed to influence moods. Agents that
block its action (MAO inhibitors) have become part of the drug
therapy usedito improve the moods of depressed people. Despite the
influence of \ight and dark on HIOMT, the melatonin-producing
enzyme, moncamine oxidase, was no different in the pineal tissue of
light- (‘\p()\(‘d rats than in the pineals of dark-exposed l.lfL Light and
darkness seemed to exert their effects specifically upon the melatonin
system.

Light, Dark, and Melatonin Production in Diurnal Animals

The rat is a nocturnal animal, one who generally rests when it is
light, and scavenges for food during the hours of darkness. The rats
kept in darkness had unusually large pineals. The activity of the mel-
‘atonin-forming enzyme was doubled when the animal stayed in con-
stant darkness. This enzyme, to be known by its abbreviation HIOMT,

. converted serotonin into melatonin. The studies of rats had certainly

suggested that HIOMT was somehow inhibited by light. *
If the pineal were a kind of time- keepinrr mechanism, one would

- expect it to show a comparable change in diurnal animals. Would

these creatures who act primarily in da)hght show the sume enzyme
phenomenon as the rats? Hens are diurnal, resting in darkness, active
by day. In the next study, a group of hens was kept in constant light,
while a comparable group lived in constant darkness. The hens who
lived in constant light had heavier pineal glands. This suggested that
light acted upon the pineal of the diurnal hen the way darkness acted
upon the pineal of the nocturnal rat. Indeed, it was the group of hens
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kept in darkness that showed a decrease in the activity of TIIOMT,
the melatonin-producing enzyme. In other words, light seemed to act
upon HIOMT to increase its activity in diurnal animals, while dark-
ness increased the activity of the enzyme in nocturnal animals.

Since the pineal gland lies buried decp within the brain, one might
wonder how lieht and darkness would impinge upon the gland. Surely,
if the pineal were a kind of biological svnchronizer that keeps an
animal in tune with his environment by altering brain chemistry
according to day and night, there had to e some way by.which light
could influence the pineal.

How Light May Influence the Pineal Gland

At first. it seemed that lght might enter directly through the skull.
There is some evidence that light penetrates the skulls of birds and
other animals. An implanted photoelectric cell within the brain of
a blinded creature, for example, has shown the impact of light ; thus
the pineal might be dircetly affected by environmental light.

Another alternative was the possibility that light influences pitu-
itary hormones which. in turn, influence the biochemistry of the pineal.
On the other hand, light might come indirectly to the pineal through
neur:] messages.

Doctors Wurtman and Axlerod began a process of elimination. They
used groups of animals from whom the ovaries had been removed. Thiy
eliminated the possibility that pineal activity was lght-mediated
through some influence upon sex hormones or reproductive glands.
These ovariectomized animals continued to show more HIOMT activ-
ity when kept in darkness than when kept in light.

The next stage of elimination was the removal of the pituitary.
Then, the pineals were taken from animals kept in darkness and from
animals kept in light. Again -the melatonin-producing enzyme
(HIOMT) showed its greatest activity in the pineals of animals kept
in darkness. The pituitary was not the source of information about
light and darkness, nor were the gonads.

Next, blinded rats were used. The laboratory schedule exposed the

-sightless animals to continuous illumination or continuous darkness.

Melatonin synthesis in pineals taken from blinded rats no longer
showed a biochemical response to environmental light or darkness.
HIOMT activity was no different among rats kept in light than among
rats kept in darkness. Evidently the light that influenced the pinesl
must have come through the retina, through the eyes. In what possible
way would the deeply buried pineal gland be connected to light-
bearing nerves of the visual system ?

The optical tract resembles a cable system from the eyes to the back

of the head. This major bundle of nerve fibers bears light messages
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back into the visual portions of the brain. In addition, however, a
small bundle of fibers leads from the eves to another portion of the
brain. This latter fiber bundle ends in the Iateral hypothalamus; at
this point it transmits signals which travel to cell clusters, ganglia,
at. the upper reaches of the neck in the superior cervical ganglia, This
second optie fiber gvstem, whose High: messages seem not to be relove.
to vision, is known as the inferior aceessory optic traet.

If this were the conduit whereby light and davk influenced the
pineal, then interruption of the infertor accessory optic tract or the
removal of its end points, the superior cervieal ganglia, shonld ob-
literate the etfects of Tight and dark upon pineal biochemistry. Since
the rate of ITITOM'T activity provided @ fine gauge of pineal response
to light aud dark, this criterion was again used by Doctors Wurtman
and Josef Tischer in =earching for the pineal’s source of lght
information. Doctor IFischer removed the saperior cervieal ganglia
from rats who were then placed under continuous light or darkness.
Pineal tissue showed the same THTOMT activity whether taken from
rats in dark or in light. The cervieal gangha had, indeed, been a crneial
link inthe route of light messagesto the pineal. '

Evidently light entering thirough the eves follows its circuitous
route through the inferior aceessory optie tract, trausmitting impulses
to the cervical ganglia in the neck and then somehow to the pineal.

Some 300 vears age the philosopher Descartes proposed that the
pineal‘had a special function in some ways remarkably close to cur-
rent findings. He imagined that images from the eyes were cartied by
“strings” to the pineal with its *animal humors.” The light stimulus

'supposedly caused the gland to tilt so that it poured itg “humors™ down

through the hollow centers of “tubes” that nerve fitiers were then
thought to be. Humors going down the tabelike nerve fibers influenced
the muscles, which accordingly contracted or expanded. The notion
of the pineal gland as a kind of third eve, or a gl .nd dependent upon
the eyes, is an ancient hypothesis. However, the gland does not func-
tion the same way in all species. _
Birds are quite different from mammals, and pines® function under-
scores this difference. In recent experiments, Jactor Axelrod collobo-
rated with Dr. Jean K. Lauber and “ames E. Po;'d of the University
of Alberta. LThey performed a systematic study of the effects ot light
upon melatonin production in chicks. The chicks were reared on a 14-
hour day with 10 hours of darkness each night. Some of the chicks
were operated upon just 4 days after they hatched. The cervical
ganglia were severed from tne inferior optie tract. Some of the chicks
received a comparably traumatic but sham operation. In this way, the
experimenters could be assurad that the results were not merely zaused
by the trauma of surgery. In the sham operations the gangi‘a were
exposed but not. removed. Some of the chicks had both eyez =inos ed.
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The breaks are takan in a room - the “reinforving ovent " area - fitted
out with a coffeenmker and ~upplies, newsparpers, books, magmzines,
[ettor-writing materials, shoe shining equipment. crossword przzlos,
playing cards, checher and chess sets and a mdio,

An experiinent that preceded the adoption of this plan involved
16 students, First they worked throneh a5 weel buseline period
having two scheduled breaks per day, Then came 1 weehs managed
by tho experimienter. During the lirst two ol these weelis he =et
the performance level at 20 percent higher than the baseline average:
during the fast 2 weeks, le eadzed 1 another 20 pereent. Most student s
achieved these increnses,

Then came 2 weeks of =elfauscement, with the stwdents them-
selves at the end of each day ~etting the amonnt of work they wenld
do the following dav. In almost every case they agreed to work and
did work faster than doving the second phase, when-the experimenter
was catting the pace. Frames cotpleted per honr averaged 61 during
tho baseline period, 101 during the experimenter-managed period,
and 125 during the zel f-management period.

These tnereases in work per hour were accompanied by a decrease
in the number of hours worked. During - ccond and thivd periods,
the students were permitted to leave the study area when they lod
completed the stipulated or agreed-upon number of frames and the
appropriate tests, They could go back to the dormitory amd rest,
work out in the gving talk to friends, or engage in other tree-tine
activities. Consequently, the nunber of hours wosked per day drojpped
from slightly more than 5 in the baseline period, to 435 in the experi-
menter-managed period, to 3.4 in the self-management phase. But
the total work completed vose from 520 frames in the baseline period,
to 405, to 435, The increase in frames completed did not adversely
affect test performance.

In sum, the experiment indicates:

1. The kaowledge that a reward is waiting spurs students on. This
is so whether the work to be done ix set by the experimenter ¢r by
the student. sut when it is set by the student, productivity seems
to increase still further.

2. In many cases, permission to leave tne exporyiental area at the
completion of the performance «« ~vact for the duy neted as a more
powerful reinforcer than the imu. fta'c rew cd—on. or more of the
activities availuble during the 15-minute Yk periods. After students
were told, part way through the experiment, that they might continue
to study rather than take an earned break, the group as a whole chose
continued work as often as it chose immediate relaxation.

Tn addition to the built-in reinforcement of programed instruction
and the extrinsic, tangible rewards offered at Draper, something else
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Is at work. Tn the process of leswrnings to be w student, Doctor MeKee
obzerves, aoman learns to enjoy cortain intelbeetual pursuits, He reads
the newspapers, he picks up a book, he listens to the nows on TV,
he earries on o imtetlectual conversation  his whole workld 1= (‘Il:lll_'_:-
ing and opening up. Hets coing from =uch reinforeers ax party, free
time, and points toward w eertitionte to find intrinsie rewnrds in the
subject matter itself ad in the process of his develapment, This is
theory, but vou <ee v eline in the Hyves of all of us.

The attitude adopred 0 <tl s adso o motivating factor, Doctor
MeRee believes, =We attenip: to e tirm but not punitive,” he savs,
“helping but not totally pernissive, and flexible bt not vacithating,
By emploving positive rather than regative reinforeeniont whenever
possible, an atmosphere has been created that s mueh diferont from
the hostile, punitive one expected by most innutes.”

Asan example, he eites his own behavior when fi telps administer
atest fora high scnool equivalency certiticate, 1< feng test, drageing
on for several hours, Sinee the typical inmate’s span of attention is
short, and since MeKee knows fron experience that the inmate nay
suy “The with 10" and walk off, the direetor keeps coming hack
and showing interest. “low are vou doing—any problems?™ he'll
ask. "L don’t tell himany answers” MeKee suvs, “but 1 wet him to
say, ‘Welll veah, this part [ just took,” or something like that. And
Isay s Well, let e see” and ook wt the part and =y, *Yes, yonu've got
some tongh estions there, Better go back over what vou've been
reading and writing to make sure vou've ot the right answers, 11
be back.”™ What U'm tryving to do is to maintain alert hehavior—keep
theni sticking with the job and not bugeing out.

“That’s what they've been doing all their Hves—hugging out, escap-
ing. And strangely enough, this escape behavior has been reinforced.
Rob a house, forge a checl, steal a car—and run away. Girl friend
squeezing you in? The job getting vou down? Run away.

“Even people in correctional work have been reinforcing such be-
havior. An inmate will get tired of the work he's been assigned to. Or
he’ll ot tired of the person he's working with. So he starts manipulat-
ing o change. He'll tell the classification officer: *I'm bugging out of
this. I need a different job. My supervisor’s down on me—I don’t know
why." And he’ll keep trying and after a while he'll get his change.”

From staff intervievs with prospective students, McKee suspects
that a large propoicion of the inmates who volunteersd [for school
were simply running away once again. But he accepted them because
in his project there is nowlere to run to, except back to the job they
escaped from. ‘
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A “Second Language”

Doctor MeKee amphasizes that with prizoners—and probabiy any
other population, for that matter - programed instruction has to be
suppleniented by discussion groups and sometimes by individual coun-
seling or teacher-student conferences. The ineseapable inadequacy
of many P.L courses, standing by themselves, was hrought. home to
im one day a few vears ago when he congratulated a trainee on hav-
ing made the extraordinarily high grade of 26 in o higheschool-level
arammnmar course, The trainee gve o depreeatory smile in response and
said: “Thiz here English, Doe, don’t give me no frouble nohow,™ Like
many other students, he had leavned the rules but wasn’t applying
them.

The project then tried the seminar approach-—trainees meeting in
groups with a teacher and working together at speech modification.
This was mueh more suceessful. As the trainees listened to oge an-
other, they learned to detect errors, which they valled to the group’s
attention. .

Now the staff is experimenting witlh what it calls the “second lan-
guage” approach; that is, teaching standard English by the oral
methods used in teaching a foreign language, _

In this approach a man's present speech, no matter how poor by
conventional standards, is never eriticized. It is the one he has picked
up as a child, aud it is usually quite etfective in meeting his needs to
communicate with his usual associates. The trainees are simply told
that the school wants to give them the ability to use another kind of
speech on appropriate occasions, such as when applying for a job or
meeting a girl friend’s parents. " We all have ditferent levels of speech,”
points out Sally Roy, a former public school teacher who is now a
research associate with the Draper project. “A child of five will speak
to his mother one way, to his friends another, and to his teacher a
third. We speak one way to the dog and another to the Mayor. The
hope is that the trainees will use this different level we are giving
them more and more often and that eventually it will become their
usual level.”

The project got the idea from St. Mary's Dominican College Busi-
ness School in New Orleans, a basic education center for the Job Corps.
In training Negro, Cajun, and other disadvantaged girls to be secre-
taries, staff members from Draper found, Dominican College was try-
ing not to correct their language but to give them a new oue for use
on the job. It called the new language “business speech.”

In its second-language experiment, the staff at Draper gives exten-
give drill work on the most common errors noticed during talks with
the trainees—errors exemplified by such sentences as “John and me
want to go to town,” “He don’t know no better,” and “They is ready
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to fight.” The trainees hear overand over again, on tape, the correctly
spoken version of these and hundreds of other examples, They also
listen to themselves at. frequent intervals, And there is aroup worlk,
including mock job interviews, some of iy recorded by videotape
macline,

Ihas any emplover satd, *1 ean't ke this man beeause he doesn't.
talk well enougl /™

“It Tappened in New Orleans™ answers: Doctor MeKee, “Peoplo
there said, We can't take this givls she doesn't speak right: she'd give
s bad iage” We dont know whether or not it hax happened here.
But it seems reasonable to suppose that an emplover hires a nan on the
basix of the total e he easts, including his ability and his self-
contidence, and that his speech is part. of this image. Even an em-
ployer who himself says ‘ITe don't’ eanmot. help being impressed by a
man who speaks well. Rehabilitation is a cluster of things, including
attitude changes. We think that proper speecl is part. of the cluster.
It is not merely that the man who leaens what we are ealling a second
lunguage has acquired a new skill but that he is enhanced by having
done so. People ook twice at him ad think that he is worth more. Iie
hiself has a greater feeling of worth and a sense of belonging.”

For the Future

Alded by anew grant from the Departmment of Labor, Doctor McKee
expeets to continue the program of education and vocational training
and to make nore extensiveo and rigorous followups. He hopes to answer
these questions, among others: :

® What is the most etfective type of training program, as measured
by work adjustment and recidivism ? Can .1 simulate real work situ-
ations, beyond that of a job interview ¢ ('an realistic work-stress con-
ditions be simulated and the means of handling them be transferred
to actual job conditions following release?

* What specific barriers, particularly those related to employer
attitudes, make it more diflicult for the offender to tind and hold a job?

® Do released convicts who receive “labor mobility” funds (small
grants of Federal money to tide them over until the first paycheck
comes in) or Federal bonding assistance, or both, have a better post-
release record than those who do not ?

® How can an inmate’s behavior, not merely during the hours given
to the training program but throughout the day, be shaped to conform
to desired standards? Involved are (2) deciding which kinds of be-
havior are desirable, because they make for a successful transition from
the institution to a job in the communit yand which kinds of behavior
are undesirable, (5) determining the frequency with which each kind
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of behuvior ocenrs in thesampie of men to be studied, and (¢) selecting,

applying, and measuring the effectiveness of measires--among them,

probably, certain changes in the attitudes of the custodin? statl-—-to
encourage one kind of behavior and discourage another. I'his, then,
is o major, long-term experiment in behavior woditication and one
that is dear to Doctor McKee's heart.

Research Grant . MIE 14000
Date of Intervicwe . December 1963
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BIOLOGICAL RHYTHMS AND
THE PINEAL GiAND

Investigators:  JULIUS AXELROD, Ph. D.
RILHIARD WURTMAN, M.D.
Lahoratory of Clinical Science. NIMH
Prepared by:  GAY LUCE

Studies led by Doctor Axelrod at the Nationa! Iusticute of Mental
Health and by Doctor Wirtnan now at the Massichusetts Institute of
Technology, are beginning to otfer elues to the function of the mystori-
ous pineal gland and itz possible etlect upon the integration of be-
havior, pigmentation, wxual development, protein metabolism, and the
rhythmic adaptation of the individual to an environment that requires,
constant anticipation. This unique gland may tell us a good deal about
the interrelation between energy  metabolism, mood, sleep-waking
eveles, sexual maturation and development. The pineal seems to be
one of the integrative organs that may control hormones, critical
enzymes, and active neurochemicals.

History

Until the mid-1950s the pineal gland was considered uninteresting.
In igmorance of its function, physiologists assumed that it had no
relevant function excepting as an evolutionary remnant. A leading
physiology text of the 1930's summarized the view propounded to
students:

The pineal gland has so far not been proved to have any func-
tion in metabolism. It is interesting as a vestigial remnant of a
primitive dorsal eye. It has bees claimed that its remo 7al in young
animals, or destructive pineal tuniors in young hoys, result in
cbesity, premature sexual development and early muturity. Feed-
Ing of taud)oles with pineal substance rapidly produces pallor due
to contraction of the melanophors in the skin.

Until very recently, neurophysiologists had a similarly contemptu-
ous view of glial cells, the small brain cells that surround neurons
but which do not themselves transmit messages. When it was discov-
ered that glia had a function in the brain, nourishing nerve cells and
perhaps also modulating their firing ability, a whole new dimension
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of brain research began, A similar change of attitude ocenrred among
physiologists regarding eartilage when it was dizcovered to have bio-
electric properties that aie not purely structural, The story of the
piteal research follows wsimilar patfern.

Location

The pineal gland is o smali*cone of tissue situated very nearly in
the middle of the brain. buck behind the ears. Tts strategic location
plawes it near the spirtling formation of the caudate nuclens, which
i3 a kind of biochemical factory and storehouse of important brain
substances. Nearby is the thalamus, a large nucleus—shaped some-
what like a brazil nut—which is eritical in relaying messages between
body and upper brain. The thalamus may act as a kind of editorial
room for brain transmission and seems to play an important role in
sleep and many cmotional behaviors. '

Just beneath and to the side of the pineal lie the double nuclei of the
visual systemn, the lateral geniculate. Adjacent is one of the brain’s
most complex and important centers for survival: the hypothalamus.
It is this complex structure that governs so many controls that main-
tain life: regulating blood pressure, temperature, pulse, hunger,
respiration, hormonal responses to emergencies, and indeed, primitive
emotions of rage or of pleasure. Many of the automatic functions that
keep us physiologically stable are regulated from the hypothalamus, as
are quite & few of the animal reactions that permit us to adapt to cuick
changes in the world around us. Sexual function and the ability to fight
or to flee are among the controls of this important brain region. Un-
til recently these brain regions attracted considerable scientific interest,
but their relation to the nearby pineal gland was not considered worth
investigating.

Clinical Dala

During the mid-1950’s, cases of pineal destruction were reviewed in
an effort to detect from a literature search how the pineal affacted
endocrine functions. An underfunctioning pineal gland appeared to
advance puberty, while an overactive pineal seemed to delay sexual
development. This was not a trivial symptom,as one can easily see in
a single case. A boy who showed signs of abnormai pressure within the
brain at about age 5 was placed under observation and treated with ir-

-radiation at about age 9. By the time he was 14, he showed no abnormal
glandular symptoms from any residue of pineal malignancy or from
the destruction of the pineal performed by X-ray therapy. However,
he showed absolutely no sign of sexual maturation. A 14 a child might
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be considered “slow,” but at 18 a prepubescent state could be a serious .
detriment to soeial development and a cunse of i felong difficultics,

Beeause of the strange correlations between pineal damage and
sextil maturation rate. many researehers conjectured that the pineal
influences ponadal activity by means of =ome intermediate hormene.
Perhaps the function of the pineal hormone is inhibitory, acting in-
direetly as a kind of “stop” siernal, The nature of such 1 hormone and
its possible mode of aetion was fira sugaested by the work of Doctor
Axelvod and Wurtinan,

The Discovery of Melatonin

[ 1959, Dr. Anvon Lerner and his nssoeintes ot Yale isolated an un-
usnal substance from pineal tissue, one that has heen widely disenssed
ever xince—melatonin The discovery of melatonin had heen strangely
motivated. i

In 1917, it had been observd that pineal tissue rapidly blanched the
skin of a tadpole or frog. Something in pineal tissue exerted a power-
ful intluence vpon the pigment granules in <k, Perhaps this was a
substanes responsible for skin discolortions aned blemishes, Tn 1959,
the skin-blanching snbstanee in pinteal tissue was isolated and identi-
fied. Beeause of its influence tipon rielaniu, which darkens our pig-
mentation, the newly discovered compound was called melatonin.

Melatouin is a complex molecule, It is refated to a chemical family
known as indoles. which have considerable influence upon brain fune-
tion. A more familiar molecule with indole structure is serotonin.
Serotonin is sometimes called a brain hormone and a neurotransmitter.
A great deal of the body's serotonin is concentrated in the intestines
and blood. Serotonin is presumed to be important in stimulating the
action of smooth muscle, making possible tne muscular contractions
involved in digestion. Drugs that interfere with serotonin can have a
profound effect upon sleep and behavior. Quite a few researchers have
postulated that intérference with serotonin may be a factor in psychosis
and in mental retardation.

It was by an unexpected route that Doctor Axelrod and hisassociates
first discovered the connection between serotonin and its cousin,
melatonin. ) :

Once the team of scientists at Yale had elucidated the structure of
tho melatonin, a molecule closely related to serotonin, Doctor A xelrod
began wondering what kind of catalyst in the body might produce
such a molecule. Biological catalysts—enzymes—are the middlemen of
the continuous metabolism we call life. Throughout the body, at all
times of day and night, enzymes in great variety are busily breaking
down one chemical molecule and transforming it into another, Food,
thus, becomes tissue, and tissue performs its -functions. Enzymes, the
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incessant. drones, are abundant, but each one is also limited in what it
can do. Doctor Axelrod happened to be interested in a particular kind
of enzymatie activity. He was interested in tho way these enzymes
would work in transferring a group of atoms, ealled the methyl group,
to an oxveen atom. Starting from this lmited interest. he began a
decade of pineal research. for it was the methyl group of melatonin
that attracted his atteation, What Doctor Axelrod was about to find
was the manner in whicl o relatively inconspicuous brain chemical is
manufactured by a relativoly ubiquitous neurochemteal.

New Molecules from Old: Melatonin from Serotonin

Dr. Axelrod and his assoelutes hegan their pineal adventure with a
search foran O-methyliting enzyme. This is the enzyme that would
hinge a methyl group to an oxygen atom on a molecule. Sinee mela-
tonin existed in pineal tissue, thiz was the only reasonable tissue to
search for a melatonin-building enzyvme. Accordingly, Doctor Axel-
rod and his associate Doctor Weisshach took <ome pineal gland from
u cow and ineubated it with a form of serotonin (N-Acetylserotonin)
and a radioactive substance that contained a methyl group. Soon the
radioactive substance had relinquished its methyl group to the N-
Acetylzerotoni, thereby making the serotonin radioactive and highly
identifiable. However. the néw compound containing the added methyl
group on its oxygen atom was no longer serotonin. As paper chromo-
tography =oen divulged, the new substance was melatonin, Tt was
produced by a methylating action on N-Acetylserotonin. This meant
that there had to be an enzyme in the cow pineal that could transform
serotonin into melatonin.

By a series of experiments, Doctor Axelrod and his associates set
out to find this enzyme. Their discovery was an important one. They
aalled the newly detected enzyme hydroxyindole-O-methyl trans-
ferase (ITIOMT), which deseribed its chemical structure and funection.
They inevitably wondered whether the enzyme existed throughout the
brain and nervons system. After a thoroughgoing assay of body and
brain tissues, the answer was startling. This enzyme was found to be
only in the pineal gland of mammals. (In lower forms of life such
as fish and amphibians this enzyme is also present in the eye und the
brain.)

The reseachers now wondered whether melatonin production had
some function that might be found by comparing the animal species
in which it was found. They examined pineal tissues from hens and
other birds, from monkeys, rats, and other mammals, and saw that
the activity of the melatonin-producing enzyme differed remarkably
from species to species. However, in each species the cnzyme was
exclusively located in the pineal.
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At the time this research was in progress at the National Institutes
of Health, scientists (the late Dr. Nicholas Giarman and Dr. Wilbur
Dayv) were dizcovering that the pineal is u great repository of sero-
tonin and other hrain amines. Thus the pineal contained the essential
ingredients for producing melatonin and perhaps other constituents
of endocrine and brain aetivity,

In 1960 pineal biochemistry and physiology hovered on a threshold.
The subjoct was beginning te attract the interest of biochemists, Here
was a eland that sceroted o strange snbstance capable of blanching
skin and perhaps mflueneing sex hormones. This peculiar chemical was
the product of an exclusively pineal enzyme whieh neted upon the
important brain hormone, serotonip, Despite some biochemieal intor-
esty the curious pineal was a neglected organ, virtually unrecognized
by brain researchers and endoerinologists. Indeed, it was o mystery the
shape of a small cone, the size of afingertip, in the middle of the brain,
Nobody had any inkling what funetion it might perforn..

At this point, circumstance brought. about a fortunate seientific
collaboration. Axelrod, with his specitic interest in che melatonin-
producing enzyme, was joined by a young clinician and endocrinolo-
gist, Richard Wurtman.

Wirtman was driven by a ditferent interest. In 1960 he had been
studying another important family of brain chemieals, the catechol-
amines. These inclnde adrenaling and noradrenaline, which are major
substances in neurul transinission, in the regulations of moods, and
presumably of some importance in governing the way in which the
nervous system controls the output and use of hormones. Less than s
decade ago, as pineal biochemistry began, the organ itself was con-
sidered vestigial and was underrated even by those who were about
to discover its importance.

“When I went to work with Axelrod,” Wurtman recatled, “T thought
it would be worthwhile to find out what it was in pineal extract that
retards ovarinn maturation. When pineal extracts were injected into
rats, it was found that the animals experienced a delay in cvarian
developmént.” _

At about this time Dr. Virginia Fiske, a Wellesley College teacher,
observed that animals kept in light had smalter pineal glands than
those animals exposed to darkness. A number of biologists had ob-
tained evidence that light stimulated the development of the gonads.
Was there a relation between pineal function and gonadal develop- .
ment ? Waé the pineal response perhaps a necessary intermediary
in the effects of light on the gonads? While still a medical student at
Harvard; Wurtman had done some experiments suggesting that the
pineal was a necessary intermediary. In studying this relationship,
he and Axelrod were to uncover an important property of the pineal
gland, one that had been a stumbling block in prior attempts to deduce

37 a1



O

ERIC

Aruitoxt provided by Eic:

its function from case histories of patients. This was the fact that -
melatonin and serotonin are nt at constant levels in the gland, but
fluctuating.

Light and Darkness: Pineal Size and Melatonin Production

What biochemical activiry in the pineal gland might respond to
light 7 A simple stndy was designed to answer that question. A group
of rats was kept in darkness for 6 days. while another identical group
was kept in constant Heht, Phieals tuken from both groups. were
weighed and assayed for TTIOMT activity, The animals kept in light
had small pineals and the melatonin-forming enzyme was not. very
active. However, the rats left. in darkness had limger pineals.
Darkness also markedly  stinmlated the enzyme that  produeed
malatonin. g ¥

Other enzymes were also found in pineal tissne. One was nonoamine
oxidase, which destroys noradrenaline and other eatechiolamines. Re-
searchers concertied with depression have long thonght that the activ-
ity of this enzyme edyld be harnessed to influence moods. Agents that
block its action (MAO inhibitors) have become part of the drug
therapy usedito improve the moods of depressed people. Despite the
influence of \ight and dark on HIOMT, the melatonin-producing
enzyme, moncamine oxidase, was no different in the pineal tissue of
light- (‘\p()\(‘d rats than in the pineals of dark-exposed l.lf;L Light and
darkness seemed to exert their effects specifically upon the melatonin
system.

Light, Dark, and Melatonin Production in Diurnal Animals

The rat is a nocturnal animal, one who generally rests when it is
light, and scavenges for food during the hours of darkness. The rats
kept in darkness had unusually large pineals. The activity of the mel-
‘atonin-forming enzyme was doubled when the animal stayed in con-
stant darkness. This enzyme, to be known by its abbreviation HIOMT,

. converted serotonin into melatonin. The studies of rats had certainly

suggested that HIOMT was somehow inhibited by light. *
If the pineal were a kind of time- keepinrr mechanism, one would

- expect it to show a comparable change in diurnal animals. Would

these creatures who act primarily in da)hght show the sume enzyme
phenomenon as the rats? Hens are diurnal, resting in darkness, active
by day. In the next study, a group of hens was kept in constant light,
while a comparable group lived in constant darkness. The hens who
lived in constant light had heavier pineal glands. This suggested that
light acted upon the pineal of the diurnal hen the way darkness acted
upon the pineal of the nocturnal rat. Indeed, it was the group of hens
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kept in darkness that showed a decrease in the activity of TIIOMT,
the melatonin-producing enzyme. In other words, light seemed to act
upon HIOMT to increase its activity in diurnal animals, while dark-
ness increased the activity of the enzyme in nocturnal animals.

Since the pineal gland Hes buried decp within the brain, one might
wonder how lieht and darkness would impinge upon the gland. Surely,
if the pineal were a kind of biological svnchronizer that keeps an
animal in tune with his environment by altering brain chemistry
according to day and night, there had to e some way by.which light
could influence the pineal.

How Light May Influence the Pineal Gland

At first. it seemed that lght might enter directly through the skull.
There is some evidence that light penetrates the skulls of birds and
other animals. An implanted photoelectric cell within the brain of
a blinded creature, for example, has shown the impact of light ; thus
the pineal might be dircetly affected by environmental light.

Another alternative was the possibility that light influences pitu-
itary hormones which. in turn, influence the biochemistry of the pineal.
On the other hand, light might come indirectly to the pineal through
neur:] messages.

Doctors Wurtman and Axlerod began a process of elimination. They
used groups of animals from whom the ovaries had been removed. Thiy
eliminated the possibility that pineal activity was lght-mediated
through some influence upon sex hormones or reproductive glands.
These ovariectomized animals continued to show more HIOMT activ-
ity when kept in darkness than when kept in light.

The next stage of elimination was the removal of the pituitary.
Then, the pineals were taken from animals kept in darkness and from
animals kept in light. Again -the melatonin-producing enzyme
(HIOMT) showed its greatest activity in the pineals of animals kept
in darkness. The pituitary was not the source of information about
light and darkness, nor were the gonads.

Next, blinded rats were used. The laboratory schedule exposed the

-sightless animals to continuous illumination or continuous darkness.

Melatonin synthesis in pineals taken from blinded rats no longer
showed a biochemical response to environmental light or darkness.
HIOMT activity was no different among rats kept in light than among
rats kept in darkness. Evidently the light that influenced the pinesl
must have come through the retina, through the eyes. In what possible
way would the deeply buried pineal gland be connected to light-
bearing nerves of the visual system ?

The optical tract resembles a cable system from the eyes to the back

of the head. This major bundle of nerve fibers bears light messages
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back into the visual portions of the brain. In addition, however, a
small bundle of fibers leads from the eves to another portion of the
brain. This latter fiber bundle ends in the Iateral hypothalamus; at
this point it transmits signals which travel to cell clusters, ganglia,
at. the upper reaches of the neck in the superior cervical ganglia, This
second optie fiber gvstem, whose High: messages seem not to be relove.
to vision, is known as the inferior aceessory optic traet.

If this were the conduit whereby light and davk influenced the
pineal, then interruption of the infertor accessory optic tract or the
removal of its end points, the superior cervieal ganglia, shonld ob-
literate the etfects of Tight and dark upon pineal biochemistry. Since
the rate of ITITOM'T activity provided @ fine gauge of pineal response
to light aud dark, this criterion was again used by Doctors Wurtman
and Josef Tischer in =earching for the pineal’s source of lght
information. Doctor IFischer removed the saperior cervieal ganglia
from rats who were then placed under continuous light or darkness.
Pineal tissue showed the same THTOMT activity whether taken from
rats in dark or in light. The cervieal gangha had, indeed, been a crneial
link inthe route of light messagesto the pineal. '

Evidently light entering thirough the eves follows its circuitous
route through the inferior aceessory optie tract, trausmitting impulses
to the cervical ganglia in the neck and then somehow to the pineal.

Some 300 vears age the philosopher Descartes proposed that the
pineal‘had a special function in some ways remarkably close to cur-
rent findings. He imagined that images from the eyes were cartied by
“strings” to the pineal with its *animal humors.” The light stimulus

'supposedly caused the gland to tilt so that it poured itg “humors™ down

through the hollow centers of “tubes” that nerve filiers were then
thought to be. Humors going down the tabelike nerve fibers influenced
the muscles, which accordingly contracted or expanded. The notion
of the pineal gland as a kind of third eve, or a gl .nd dependent upon
the eyes, is an ancient hypothesis. However, the gland does not func-
tion the same way in all species. _
Birds are quite different from mammals, and pines® function under-
scores this difference. In recent experiments, Jactor Axelrod collobo-
rated with Dr. Jean K. Lauber and “ames E. Po;'d of the University
of Alberta. LThey performed a systematic study of the effects ot light
upon melatonin production in chicks. The chicks were reared on a 14-
hour day with 10 hours of darkness each night. Some of the chicks
were operated upon just 4 days after they hatched. The cervical
ganglia were severed from tne inferior optie tract. Some of the chicks
received a comparably traumatic but sham operation. In this way, the
experimenters could be assurad that the results were not merely zaused
by the trauma of surgery. In the sham operations the gangi‘a were
exposed but not. removed. Some of the chicks had both eyez =inos ed.
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WHY ADOLESCENTS
KILL THEMSELVES

Investigator: JOSEPH D. TEICHER, M.D.
University of Southern California
School of Medicine
Los Angeles, Caiif.

Prepared by: GAY LUCE

Using interviews and psychological tests, the grantee and his asso-
ciates have compared 70 adolescents after an attempted suicide, with
unsuicidal peers of (4 -ome s e. sex, and background. Although emo-
-nomic privation, hrolc. bomee, and disciplinary problems were found
In the control group - the sequence and timing of etents occurred at
a different phase in the development of the child. The profile of the

suicidal adolescent includes long-ste~ . problems with family, a
Staga of escalation during adolescenc: - final stage of alienation—

a chain reaction that dissolves the ad . . .vnt’s closest personal bonds.
Given detailed biographical knowledge of an adolescent, this study
indicates that it should be possible to pick out the youth in danger.
for adolescent suicide is not irrational but over-determined by se-
quences of life events occurring in critical periods.

* "Tis because of us children, too, 1sn’t it, that you can’t get a
good lodging $” . _ _

“Well, people do object to children sometimes.”

“Then 1f c%ildren make so much trouble, why do people have
7exn?77 .

“Oh, because it is a law of nature.”

"But we don’t ask to be born §”

* * * “I wish I hadn’t been born.”

“He got up and went away into the closet adjoining her room
in which a bed had been spread on the floor. There she heard him
say, ‘If we children were gone ther’d be no trouble at all ' * * *

“At the back of the door were fixed two hooks for han ing
garments, and from these the forms of the two you.nfest children
were suspended by a piece of box-cord round each of their necks,
while from & nail a few yards off the body of little Jude was

ing in a similar manner.”

—Jupe THR OBScurn, Thomas Hardy,
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Background

Adolescent suicide s horrifying, unthinkable, and o little unreal
to most adults, tor we tetd to be complacent about the troubles of the
young. To the modern adults, Zomeo and Julict may seem only o
story. Yet many adolescents eling to one another in similar love, with
the desperation of o last hope in o lonely world. A modern Julies 1s
likely to beoa frightened and pregnant little givl: the boy is likely
to be rejocted, and both nay feel totally alone.

Literary descriptions of childhood suicide seem bizarre, yvet they
resemble modern casze histortes. In Thomas Havdy's Jude the (1h-
sewcrey the restless wanderings and mizery of unmarried parents over-
eome an unwanted oldest boyv, When Le hears that yet another
nnwanted baby is coming, he kills himself and the other children.
It is not that such events don’t happen, bur we are reluctant to
believe them. '

Ine 1965, Jacobziner estimated that there were 60,000 attempted
sulcides muong voung people under age 20 in the United States each
vear. Adolescence can be aparticularly lonely and ditlicult period, a
time of biological upheaval and =ocial change. A person s expected
to emerge from the safety and dependency of childhood into respon-
sible maturity. Even healthy and happy adolescents become moody
and oscillate between passtons and depressions in o manner that
the older people around them rarely understand. Most adolescents
taove fantasies about killing themselves in moments of rage and
frustration or when they feel totally isolated from their fuilies and
friends. This is not surprising. Who has not inagined. with some
glee, the remorse his parents would feel if he killed himself? Between
such imaginings and the act lies the world of pathological events
that Doctor Teicher and his associates have begun to defiue.

Statistics portray great misery mmnong a large population of ado-
lescents. Suicide ranks as the fourth most frequent cause of death
for young people 15-19 vears old. Fortunately, the vast number of
attempted suicides in this age group are thwarted. An estimate of
60,000 suicide .ittempts a year may seem exagegerated, but hospital
admissions offer a convincingly sad picture. In 1960, for instance,
at New York’s Bellevue Hospital attempted suicide was the reason
for admitting 10 percent of the cnild and adolescent patients. At
Kings County Hospital in Brooklyn, 13 out of every 100 children
who came to the hospital had attempted or threatened suicide. Each
month, the huge T.os Angeles County-U.S.C. Medical Center ndmits
about seven patients between 14 and 18 who have attempted to
kill themselves; over 80 a year.
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The Attempted Suicides

There has been a general tendeney to dismiss a suicide attempt in

arcadolescent woan impulsive act stemming from g temporary erisis
or depression. Perhaps it s soothing to believe that =omeont o
Young with “life ahiead of him™ could not have intended to kil him-
self. e conld not have considerad that he might die. On the contrary,
Doctar Feicher and his associates ar the Medieal Center of the Uni-
versity of Southern California have found many adolescents who
attempted to take their lives more than onee, At fiest they may have
used the drastic move axa fareat to draw attention to their problems,
Instead, it generallv nade matters worse, A fter an eseakation of long
stunding problems and loss of any meaningtul relations, nany con-
chided that death was really the only solution to unsolvable, un-
bearable and chronje problems,
. Beginning with Fread around 1920, nany keen minds in the de-
velopment of psyehiatey have wrestled with the problem of wdolescent
suieide, but mferences drawn from o few cises or pavehologienl
studies did not indicate how to predict o suicide from ontside eir-
emmstances, I the fall of 1964, the mvestiator and his associates
began 1o <tudy the life sitnations of adolescents who attempted sui-
cide, comparing them with cont rol adoleseants matehed for agre, mee,
sex.and faniy income- control adolescents who had never aftempted
sutcide. Quite o fow nteresting patterns have been drawn from
this=tudy of 50 voung people who attempted suicide. A1 were et ween
L and 15, None of them was mentally retarded or obviously pregnant.
A had been brought into the Lo Angeles County-U.=S.C. Medieal
Center zometime et ween September 1964 and Mav 1965 hecause of
their <uieide attempt, :

AU least one parent, wswally the mother, was studied as well, For
comparison there was g control group of 32 voungsters and their
puarents, Three-quarters of the attempted <wieldes were cirls. On the
average the snicidal ndolescents were around 16 years old, They were
white, Mexican, Negro. Protestant, ( tholie and Jewish,

Procedure: Cha of Life Events

The procedure ealled for an interyiew with the adolescent patient
within 24 to 45 hours after the <uicide attempt. The parent or parents
wero also interviewed. Thenfthe suicidul youngster’s therapy sessions
in the hospital were taped and transeribed for furt her analvsis,

Two biographies were elicited from structured interviews, There
wis the parent’s version of hiz child's history, and there was the
adolescent s version of his own life. On the basis of the cuse histories,
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a o history chart was constructed for each suicide attempter and his
matehed control, This was done by corsttucting @ chironology (in
voosdleD) ona vertieal continnum that depicted all the experiences of
the adoleseent frome birth until the suictle attempt. These graphic.
charts show residential moves, =chool changess the becinnings of
various behavioral problems=. separation. Jdivoree, or remairiage of
the parentac and deathis in the iy, The chart= were put inoa
sequence that displayed how the events tended to pile up at a partien-
far point in the wlolescents Bfeo This indiated how the erises had
aceumuiated duringe the adole<eent’s hife,

What evenr= distinguished those who attempted snierde from those
who did not 2 A simple comparison of event<in the hves of the control
croup and the =uieide attempters micht not show that there was a
very pronounced difference. The investicators dizeerned o distinet
proce<s leading to progressively deeper unhappiness and pessimism,
The suicide-attempters went throneh o ~equence that led to progres-
sive isolation from the mportant people in his life. The control
adote<cent< did not, The process can e sunmarized in three stages:
The sulcideattempters atl had o ong-<standing history of problems
from ehildhood into adoleseence, There was alzo a period in which
problems sevned to esealate, usuwadly at the very beginning of adoles-
censes Moreover, the problem= mounted inwmanner that seemed to
exceed those of peers and friends Finallv, camie a phase characterized
by a ehain reaction dissolntion of any remaining meaningful social
velationship=” Thi= isolation ocenrred in the days aid weelks preceding
the <nieide attempt.

Sequential Analysis of Life Events

The advantage of looking at things =equentially ean be demon-
strated by comparing the two groups. FFor instanee, the life histories-
of the stictde-attempters showed that 72 percent of them came from
broken homes, yet 53 percent of the control group also came from
broken homes, Former studies of suicide have emphasized the fact
that there were more broken homes among suicide attempters than
“control” adolescents. However, none of these studies examined the
broken homes of comparison groups. If one looked only at the inci-
dence of broken homes and severed pavental relations, there is o preat
difference between suicidal youths and comparable nonsuaicidal youths.
However, by looking at the chronological hiographies of these two
croups, the grantees have seen that the relevance of a broken home
depends upon when the instability occurred in the child’s development.
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Critical Phase

Adthough 7o veveent of the suicide attenpter and 50 pereent of the
control adolescent= cione from hroken home=, the timine of dhvoree
and remarriage was diferents Inothe suieidal voong 5s pereent of the
parents reniueried. bt ondy one-foneth of the control parents renno
ried. Moreover, these control parent= manaeed 1o renmrey very early
inthe chld™s dite ad venained maried Ve parents of the suicidal
wdolescone either vemavried quire a0 bit Tever i i< Bife, o if they
remarried carty. they were subecquendy divoread and renaeried
several thmes agemin,

The chronologiad mapping of Hiozeaphics hoves thar thie snieidal
adoleseente=taredprteents who weradivoreed, <cbarated, or reriaeried
after the onset of adoleseonee, By contrast, the conteal families expert-
enced change earlivr, i e alls Instabilitg i the hor o apparently had
a differential effect depending npon tie oge of the shikl Both groups
experivieed the ostability of o hroken home, but the nonsuicidal
adoleseents bad o stalde horielite during thet Tast 5 vears, while the
suieidar yonths had experienced instability ther. As the investigators
have written,?

“This s particalarly sienifienrt, not only beanse divoree,
separation, or the wegquisition ot s stepparent 1= stres=ful and dis-
ruptive event per se. but adso becanrse it ocenrs during a par-
tienlarly stressful life time in the life evele, e, adoleseence,”

Agreat many peopie who have writ! 1 abont suicide have implied
that the loss of o parent in childhiooa micht canse depression and
perhaps suicidai feelings Iater in life, This study wonld not hear out
=uch aconclizion, since the control arouy also experienced parental
foss inchildhood. Perhaps it i< not toss of o parent 1a childhood that
predisposes a person o depression and suici-de in later life. Loss of a
love object. as the grantee has remarked. i3 an immortant aspect of
the process. But Joss must he viewed as a part of the process, and par-
ticular atteniion must he paid to the time when it occurred. Mastof
tie wdolescents began therr maelstrom descent toward saicide afte
a long period of alienation from parents. One -year-old who b
tried to commut suicide twice was asked why, She replied, “It's 1.
mother’ 2

Asked what her mothier did, she answered, “We just don’t get
along. We haven't for 3 years. Before that we were like sisters and
then it seems Jike sinee she divorced my stepfather it started
a lot of trouble.”

PJucobs, J and Teiclier, J. D, Broken homes ana Locial isolation in attempted

sulcldes of adolescents, “International Journal of Socia! Psychiatry,” 13(2) : 148,
1967.

? Unpublished transeript.
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This girl enjoyed being in the hospital and did not want to return
howme. Tt is particularly poignant that she wanted to e committed to
a State mental hospital rather than return home, Many of the young
sutelde attempters deseribed their alienation from parents as a process
in which either the mother or father would rag them, would eut them
off from their friends, would disapprove of their favorite friends, and

“thus made it difficult for them to have relationships outside the home,

at the same time making life very difficult for them within the home.
Thix was their version,

The Broken Romance

Typiealiv, many of these adolescents hud fallen in Tove and formed
very possessive and exchusive romantic relationships. This actually
izolated them even more. A girl aud boy would concentrate so intensely
on one another that they tended to cut off all their friends. Then, if
the romance failed, they would feel hopeless, lost and despairing.

At the time of the interviews none of the swdoleseents in the control

group was ending a romance, hut a wmber of the “suicidul adoles-

cents”™ had just bhroken aromance. Moreover, five of these girls were
either pecgnant or feared that they were pregnant. As the biographies
revealed, pregnaney inevitably led to a great sense of i=olation, These

_gitdewithdrew and were rejected by their boy friends. Usually, they

were also rejected by their parents at this time when they most needed
support. The suicidal adolescents were really in a state of depression
compared with their counterparts, and, indeed, as the grantees point
out, this seemed to have been prompted by their real experiences in life.

The Way They Saw It

Only 3 percent of the suicidal voungsters considered their child-
hoed to Fave been happy. But about 94 percent of the control group
corsidered childhood to have been a happy time for them. In describing
the biographies, the investigators wrote *

“Judging from the verbatim accounts of the suicide-attempters
in the interviews as well as the suicide notes left by them, and
notes written by other adolescents outside our -2nuple, the decision
to suicide was the result of a rational, decision-making process.
However, the choice of death is not based on a desire to die. They
would, if they could, choose to live. Deatly, in a sense, is not chosen
at all but results from .ue progressive failure of adaptive tech-
niques to cope with the problems of living, where “the problem”

* Jacobs, J., and Teicher, J. D. Broken homes and social isolation in attempted _

sulcides of adolescents. “International Journal of Social Psychiatry,” 18(2) : 148,
1947. ) )
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is the maintenance of meaningful social relaticrsi.:  I= ooy
the potential suicide felt he had no cheice, e . @onis,
Tt ic from this recognition of mecessity vhat 350 wre 9 0 s
stems and immediately preceding the act it if th « (s ofter .
feeling of well-being, a cossation of all care:. This + aviii. o
in the matter-of-fact presentation found in swic .o 1. g

.

Pr. le of Problems: Disruption at Home and .‘.‘:s:r,:l‘r‘n.‘

Early in childhood or adolescence tho suicidsl O ey usualy
expertenced the break-up of their home, n some cases Lnis meant che
institutionalization of the child or a fzun\ﬂj’ member. Many of thom
were placed in foster howwes er left with relatives. Many of them
changed schools and residences frequently. Many of these familins
ware very poor. In some cases, the parents also had been depressed und
had attempted suicide. A sizable percent of the suicidal yougsters
had either a parent, velative, or close friend who had attem pted suicide.
Seventy-two pereent hinl one or both of their natural parents awsy
from home, cither because of divorce, separation, er death. Most of
those living with stepparents felt they didn't like the stepparent. A
great many had a parent who was niarried several times. In about. 62
percent’of the cases both parents were working. Half of these families
lived on less than $3,600 per yvear. The background is one of poverty,
nstability, and unhappiness. :

The specitic period just preceding a suicide is characterized by a
vicious spiral of events. It may begin when a parent feels unable to
cope with some behavior in his or her adolescent. The parent. begins to
nag and use severe disciplinary procedures to prevent the youngster
frew. zoing out. He may resort to physical punishmeng. Parents of the
suic'dal adolescents felt that their children would get into less trouble
if they were watched more closely. Therefore, they would question
them about their activities and whereabouts. Because the adolescent’s
trust in his parent somehow depended upon dignity and the main-
tenance of a certain amount of privacy, questioning set up a vicious
circle of mistrust. From the point of view of the adolescents (as re-
vealed on a rating scala), withholding privileges, fussing, nagging,
and whipping were considered the worst disciplinary technigues. The
suicidal adolescents and their nonsuicidal counterparts agre:-¢ : n this
rating. At the same time, some of the adolescents felt they would
gladly forego undesirable behavior, and their parents should have
helped them to discourage this behavior. When the pareits didn’t in-
tervene, the young people took it as a sign of rejection.

As the parent-child situation got worse, the parents gronw frustrated,

---and-the adolescent felt that his parents couldn’t understand and were
punishing him inappropriately. The biographies revealed that this im-
pasee led to the adolescent’s rebellion or withdrawl. This stage of
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detorioration usually led to a breakdown of communication between
parent and child, in which the youths withdrawal was a consequence,
Issontially, both parent and adoleseent wonld grive up and stop try-
Mg to communieate, ‘

Muany snicidal adoleseents =aid that they @ot into the habit of lving
and would simply withdraw into their rooms. or withdraw into them-
selvesinorder to avoid their parentsand confliet.

.
LN

School

A third of the adolescents who had atiempted suicide woro out. of
school at the time, Either they were i1l because of pregnancey or beeause
of an earlier suicide attempt. An astonishing number had already at-
tempted snicide in the past .\ quarter of these snicidal adolescents
had heen ont of school because they were acting up in class. had shown
some emotional instabilitz, +r axd been invelved in fichts. Half of
them had been truant. {rom school during the lase 5 years because of
hick of interest or active distuste.

To Whom Do You Turn in Time of Troublz?

Wher asked to whom they turned when they were in trouble, a
quarter of the suicidal adolescents said there was no one to turn to.
None of the control wiolescents felt. such isolation. The pathos and the
loneliness of the suicidal adolescent is very draumatically showr. in some
of the figures. Of the 46 porcent who reported their suicide attempt to
other pe- ple, less than half reported it to their parents. Almost two-
thirds of them talked to pecple other than family members. This is
particularly significant sinco 88 percent of the suicide attempts occur-
red at home, very often with the parents in the next room. In every
instance, the lack of communication between family and the child and
lack of communication with peers was a very important factor in the
period leading to suicide. On interview, these suicidal adolescents con-
veyed the despairing sense that death was the only solution, there was
no other way out. Consider these excerpts from a letter by a 17-year-
old Negro boy to his father. This note was written the evening before
he made his second suicide attempt :

“Dear Father, I am address:ng you these few lines to let you
know that I am fire and everybody else is and I hope you are

the same. Daddy, I understaad that I let you down and I let—

Mother down in the same way when I did that little old thing
[the suicide attempt] that Wednesday night. Daddy, I am sorry
1f I really upset you, but Daddy after I got back I realized how
sad and bad you felt when I came back to California.—I had lost
my best girl'the week before I did that. I had a fight because some

€0
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dude tried to take advantage of her when T sped to the store, so
['came back and T heard a lot of noise like bumping so I run in
and there he is trying to yape my girl, my best one too.- - Daddy
I tricd as hard as T conld to make it cheerful, but. it does ot s,
Daddy Tam up by myself. F've been up all night trving to write
you something to cheer vou up, heemise T could seo vour heart
breaking when vou first asked Sun's wife i f they would have mom
and that Sunday Dad, it was hard but T fought the tears that
burned my eves as wo drove off and Daddy part of my sickness
when T had taken an overdose T did just 'want to sleep myself
away because I missed vou Dad. '
“Bat when 1 left 1 felt like T had killed something inside of
you and T knew you hated to seo me go, and T hated to o, but
daddy, well, T kind of missed Mother after I had seen her. T miss
you and remember what vou said, settle down’, hut Daddy T tried
s0 hard so T went and bought some sleeping pills and took them so
both of yourconld feel the same thing.” +

When an adolescent has retreated from family probloms into u love
atfair, and then the romance breaks up or culminates in pregmatey,
then there 1s even more isolation thun before. A girvl is especially alone
if her boy friend disappears and she has already alionated other friends.
Purents often become disiliusioned and give up at. the time their child
needs help the most. In a letter to her former boy friend, a desperate
young girl showed the lengths to which she would go for a social reln-
tionship and a solution to the problem of pregnancy. She wrote on the
night of a suicide attempt. A short exeerpt. indicates the tragic sonse
of rejection and isolation.

“Dear Bill, I want you and [ to get an nnderstanding about cer-
tain things becanse L think you got the wrong impression of
me * * * and believe me it hurt. I knew all the time you were
hinting to me 1 was too young, didn’t know nothing about life,
but you were wrong. T know a whole lot about life. I'm ashamed
of the things I know to be so young. I couldn’t tell you this per-
sonally, ‘cuz [ couldn’t foee what you might have satd and I sure
it would have hurt my feelings badly. I’m two months pregnant
by you. You don’t have to adut it, I don’t care. You may say any-
thing you like. You dont have to worry shout any trouble. Tt
would be a disgrice for me to let people know I threw myse}f on
you knowing yon didn't care or feel anyway toward me. Don't
worry, no one will ever know my child’s father. I will never men-
tion you to him or her whicheverit be.” ® .

Parents and Physicians: Surprised

Despite the history of increasing problems, the families we - inevi-
tably hurt and surprised by the suicide attempt. Pavents ana physi-
cians who had seen the adolescents would say “it was so unexpected.”

¢ Teicher, J. D., and Jacobs, J. Adolescents who attempt suicide: Preliminary
findings. 1merican Journal of Psychiatry, 122(11) : 5, May 1966,

* Teicher, J. D., and Jacobs, J. Adolescents who attempt suicide. “American
Journal of Psyohiatry,” 122(11), 1988,
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Actually, some 16 percent of the suicide-attempters Lad visited their
physieians at some tine before the attenmpt. Over half had been treated
for some physical or mental disturbanee during the prior 5 years. A
third had some serious physical complaint, and a third of them had
some family member who was sick or lad been hospitalized. Tu sereen-
ing the adolescents to he ineluded in this study, Doctor Teichar and his
tssocntes examined over 100, In the first 30 they found 11 with
duodenal uleers,

In spite of the long history of problems, however, the physician
and mothers acted smeprised by the suiide attempts, While poerhaps
expressing some guilt, the mothers w onld deny that there was anything
i the home situation that would eanse a suicido. The very people who
were eiesest to the snicide-attemptors apparently fatled to see the
progression of social isolation: the problems with parents, with
poverty, broken ronunees, exconnnunication front sebool or peenrs,
especially in the instance of pregaamey. Shice these are problems that
most people would be reticent to disenss with others, adolescents in
such predieaments are espectally isolated. " :

After a period of not communieating, their tirst suicide attept
CAMEe 1S A surprise to parents, friends, and sehoolmates. The physicians
who saw themt just after the attempt. had been taken off guard perhaps
heense snicidal people are not easiiy distinguished from others with
severe problems. There seem to be no simple and conveniont ways of
anticipating a suicidal attempt. No litmus test enn determine who
is a potentinl suicide, Clearly a major reason tha. suieidal attelmnpts
are not. warded off is lack of communication of (e peal feelings, The
true biogeaphy of the unlappy person was not known by anybody
aromd him,

Profiles for Preventiori

Adolescence is a time of suflic’nt duress for parents and voungsters
as new beliavioral problems wrise. Moreover, many of the suicidal
voungsters in the Los Angeles study aiso had illness or mental illness
in their family during the preceding 5 years. Doctor Teicher and his
associates feel that. varions sets of events must be considered in antici-
pating suicide. Among them are such factors as cconomic status, geo-
graphic mobility, and the divorce rate in tho home, These alone do not
predict. suicide. ITowever, these events seem to occur at particular
thnes in the adolescent’s life and the timing may be critical. Along
with an éscalatioh of behavioral problems, a youth who is isolated
from family and peers may be in danger of trying suicide. »

It should not be surprising to learn that their parents also had
unhappy histories. The mothers ofter. got married only because they
were pregnant. Some had illegitimate children. Quite a few suffered
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depression and were depressed after giving birth. This was particularly
notable among the mothers of the boys who had attempted suicide.
Many had illegitimate children or had been forced into marriage
because of pregnancy. Seventy percent of them wore separated or
divorced, a good number of them g fter short-lived marriages of con-
venience. Needless to say, a huge percentage had suffered from eco-
nomic deprivation.

Male Suicide

The number of suicides and suicide attempts among girls far out-
welghs the number of aftempts among boys: and this has been asso-
clated with broken romances, rejection, and unwanted pregnancy.
In attempting to understand the male suicide attempts, Doctor Teicher
and Dr. N. L. Margolin did a special study of 18 ~f the boys in their
group. They were interviewed by one of the authors : fter their suicide
attempt. Identical questionnaires about parent-child relationships and
school, about adjustment to peer groups and career aspirations were
given to the boys and their parents. Both took a battery of psychologi-
cal tests in addition,

The boys in the contro} group zlso came from broken homes. Many
had both parents working and relatives living with the family, How-
ever, the v anettes of the suicidal boys ditfered in that they showed
& repeated sequence of events which the authors summarize in this
order: They had, first of all, a mother who was angry, depressed, or
withdrawn, both before and after pregnancy. Generally it was an
unwanted pregnuncy. Then, there was the loss of somne very significant
person or persons in the patient’s early life, usually the loss of the
father. There was also a reversal of roles with the mother. At the
time of the suicide atternpt it had seemed to the boy that the mother
(or his mother-surrogate) was also. going to leave his life forever.
During the boy’s period of distress his mother was preoccupied with
her own depression, up to the time of her son’s suicide attempt.

An 18-year-old Mexican-American 1. v is typical. His mother never
wanted him. She became very overprotective until he was .1Louf age
12. At age 5 his semi-alcoholic father left the home. At this point he
and his mother hegan to shift around from house to house, mostly
living with his grandmother. A fter the divorce he began to get head-
aches. His mother thought he missed his father. He always felt rejected,
and he made depressed statements such as: “I wish I hadn’t been
born.” Then at the age of 15 he was rejected by a girl. This left him
emotionally fractured. Ile would get into romances where he was
inevitably hurt and depressed. His mother felt she had never been
shown any love or affection by Ler own family, and she was a chronic-
ally depressed person. She explained that, as she was getting older,
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WHY ADOLESCENTS
KILL THEMSELVES

Investigator: JOSEPH D. TEICHER, M.D.
University of Southern California
School of Medicine
Los Angeles, Caiif.

Prepared by: GAY LUCE

Using interviews and psychological tests, the grantee and his asso-
ciates have compared 70 adolescents after an attempted suicide, with
unsuicidal peers of (4 -ome s e. sex, and background. Although emo-
-nomic privation, hrolc. bomee, and disciplinary problems were found
In the control group - the sequence and timing of etents occurred at
a different phase in the development of the child. The profile of the

suicidal adolescent includes long-ste~ . problems with family, a
Staga of escalation during adolescenc: - final stage of alienation—

a chain reaction that dissolves the ad . . .vnt’s closest personal bonds.
Given detailed biographical knowledge of an adolescent, this study
indicates that it should be possible to pick out the youth in danger.
for adolescent suicide is not irrational but over-determined by se-
quences of life events occurring in critical periods.

* "Tis because of us children, too, 1sn’t it, that you can’t get a
good lodging $”

“Well, people do object to children sometimes.”

“Then 1f c%ildren make so much trouble, why do people have
7exn?77 .

“Oh, because it is a law of nature.”

"But we don’t ask to be born §”

* * * “I wish I hadn’t been born.”

“He got up and went away into the closet adjoining her room
in which a bed had been spread on the floor. There she heard him
say, ‘If we children were gone ther’d be no trouble at all ' * * *

“At the back of the door were fixed two hooks for han ing
garments, and from these the forms of the two you.nfest children
were suspended by a piece of box-cord round each of their necks,
while from & nail a few yards off the body of little Jude was

ing in a similar manner,”

—Jupe THR OBScurn, Thomas Hardy,
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Background

Adolescent suicide s horrifying, unthinkable, and o little unreal
to most adults, tor we tetd to be complacent about the troubles of the
young. To the modern adults, Zomeo and Julict may seem only o
story. Yet many adolescents eling to one another in similar love, with
the desperation of o last hope in o lonely world. A modern Julies 1s
likely to beoa frightened and pregnant little givl: the boy is likely
to be rejocted, and both nay feel totally alone.

Literary descriptions of childhood suicide seem bizarre, yvet they
resemble modern casze histortes. In Thomas Havdy's Jude the (1h-
sewcrey the restless wanderings and mizery of unmarried parents over-
eome an unwanted oldest boyv, When Le hears that yet another
nnwanted baby is coming, he kills himself and the other children.
It is not that such events don’t happen, bur we are reluctant to
believe them. '

Ine 1965, Jacobziner estimated that there were 60,000 attempted
sulcides muong voung people under age 20 in the United States each
vear. Adolescence can be aparticularly lonely and ditlicult period, a
time of biological upheaval and =ocial change. A person s expected
to emerge from the safety and dependency of childhood into respon-
sible maturity. Even healthy and happy adolescents become moody
and oscillate between passtons and depressions in o manner that
the older people around them rarely understand. Most adolescents
taove fantasies about killing themselves in moments of rage and
frustration or when they feel totally isolated from their fuilies and
friends. This is not surprising. Who has not inagined. with some
glee, the remorse his parents would feel if he killed himself? Between
such imaginings and the act lies the world of pathological events
that Doctor Teicher and his associates have begun to defiue.

Statistics portray great misery mmnong a large population of ado-
lescents. Suicide ranks as the fourth most frequent cause of death
for young people 15-19 vears old. Fortunately, the vast number of
attempted suicides in this age group are thwarted. An estimate of
60,000 suicide .ittempts a year may seem exagegerated, but hospital
admissions offer a convincingly sad picture. In 1960, for instance,
at New York’s Bellevue Hospital attempted suicide was the reason
for admitting 10 percent of the cnild and adolescent patients. At
Kings County Hospital in Brooklyn, 13 out of every 100 children
who came to the hospital had attempted or threatened suicide. Each
month, the huge T.os Angeles County-U.S.C. Medical Center ndmits
about seven patients between 14 and 18 who have attempted to
kill themselves; over 80 a year.
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The Attempted Suicides

There has been a general tendeney to dismiss a suicide attempt in
arcadolescent woan impulsive act stemming from g temporary erisis
or depression. Perhaps it s soothing to believe that =omeont o
Young with “life ahiead of him™ could not have intended to kil him-
self. e conld not have considerad that he might die. On the contrary,
Doctar Feicher and his associates ar the Medieal Center of the Uni-
versity of Southern California have found many adolescents who
attempted to take their lives more than onee, At fiest they may have
used the drastic move axa fareat to draw attention to their problems,
Instead, it generallv nade matters worse, A fter an eseakation of long
standing problems and loss of any meaningful relations, nany con-
chided that death was really the only solution to unsolvable, un-
bearable and chronje problems,

Beginning with Fread avound 1920, nany keen minds in the de-
velopment of psyehiatey have wrestled with the problem of wdolescent
suieide, but mferences drawn from o few cises or pavehologienl
studies did not indicate how to predict o suicide from ontside eir-
emmstances, I the fall of 1964, the mvestiator and his associates
began 1o <tudy the life sitnations of adolescents who attempted sui-
cide, comparing them with control tdoleseants matehed for ago, mee,
sex.and faniy income- control adolescents who had never aftempted
sutcide. Quite o fow nteresting patterns have been drawn from
this=tudy of 50 voung people who attempted suicide. A1 were et ween
L and 15, None of them was mentally retarded or obviously pregnant.
A had been brought into the Lo Angeles County-U.=S.C. Medieal
Center zometime et ween September 1964 and Mav 1965 hecause of
their <uieide attempt, :

AU least one parent, wsually the mother, was studied as well, For
comparison there was g control group of 32 voungsters and their
puarents, Three-quarters of the attempted <wieldes were cirls. On the
average the snicidal ndolescents were around 16 years old, They were
white, Mexican, Negro. Protestant, ( ttholic, and Jewish,

Procedure: Cha of Life Events

The procedure ealled for an interyiew with the adolescent patient
within 24 to 45 hours after the <uicide attempt. The parent or parents
wero also interviewed. Thenfthe suicidul youngster’s therapy sessions
in the hospital were taped and transeribed for furt her analvsis,

Two biographies were elicited from structured interviews, There
wis the parent’s version of hiz child's history, and there was the
adolescent s version of his own life. On the basis of the cuse histories,
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a o history chart was constructed for each suicide attempter and his
matehed control, This was done by corsttucting @ chironology (in
voosdleD) ona vertieal continnum that depicted all the experiences of
the adoleseent frome birth until the suictle attempt. These graphic.
charts show residential moves, =chool changess the becinnings of
various behavioral problems=. separation. Jdivoree, or remairiage of
the parentac and deathis in the iy, The chart= were put inoa
sequence that displayed how the events tended to pile up at a partien-
far point in the wlolescents Bfeo This indiated how the erises had
aceumuiated duringe the adole<eent’s hife,

What evenr= distinguished those who attempted snierde from those
who did not 2 A simple comparison of event<in the hves of the control
croup and the =uieide attempters micht not show that there was a
very pronounced difference. The investicators dizeerned o distinet
proce<s leading to progressively deeper unhappiness and pessimism,
The suicide-attempters went throneh o ~equence that led to progres-
sive isolation from the mportant people in his life. The control
adote<cent< did not, The process can e sunmarized in three stages:
The sulcideattempters atl had o ong-<standing history of problems
from ehildhood into adoleseence, There was alzo a period in which
problems sevned to esealate, usuwadly at the very beginning of adoles-
censes Moreover, the problem= mounted inwmanner that seemed to
exceed those of peers and friends Finallv, camie a phase characterized
by a ehain reaction dissolntion of any remaining meaningful social
velationship=” Thi= isolation ocenrred in the days aid weelks preceding
the <nieide attempt.

Sequential Analysis of Life Events

The advantage of looking at things =equentially ean be demon-

strated by comparing the two groups. For instance, the life histories ™

of the stictde-attempters showed that 72 percent of them came from
broken homes, yet 53 percent of the control group also came from
broken homes, Former studies of suicide have emphasized the fact
that there were more broken homes among suicide attempters than
“control” adolescents. However, none of these studies examined the
broken homes of comparison groups. If one looked only at the inci-
dence of broken homes and severed pavental relations, there is o preat
difference between suicidal youths and comparable nonsuaicidal youths.
However, by looking at the chronological hiographies of these two
croups, the grantees have seen that the relevance of a broken home
depends upon when the instability occurred in the child’s development.
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Critical Phase

Adthough 7o veveent of the suicide attenpter and 50 pereent of the
control adolescent= cione from hroken home=, the timine of dhvoree
and remarriage was diferents Inothe suieidal voong 5s pereent of the
parents reniueried. bt ondy one-foneth of the control parents renno
ried. Moreover, these control parent= manaeed 1o renmrey very early
inthe chld™s dite ad venained maried Ve parents of the suicidal
wdolescone either vemavried quire a0 bit Tever i i< Bife, o if they
remarried carty. they were subecquendy divoread and renaeried
several thmes agemin,

The chronologiad mapping of Hiozeaphics hoves thar thie snieidal
adoleseente=taredprteents who weradivoreed, <cbarated, or reriaeried
after the onset of adoleseonee, By contrast, the conteal families expert-
enced change earlivr, i e alls Instabilitg i the hor o apparently had
a differential effect depending npon tie oge of the shikl Both groups
experivieed the ostability of o hroken home, but the nonsuicidal
adoleseents bad o stalde horielite during thet Tast 5 vears, while the
suieidar yonths had experienced instability ther. As the investigators
have written,?

“This s particalarly sienifienrt, not only beanse divoree,
separation, or the wegquisition ot s stepparent 1= stres=ful and dis-
ruptive event per se. but adso becanrse it ocenrs during a par-
tienlarly stressful life time in the life evele, e, adoleseence,”

Agreat many peopie who have writ! 1 abont suicide have implied
that the loss of o parent in childhiooa micht canse depression and
perhaps suicidai feelings Iater in life, This study wonld not hear out
=uch aconclizion, since the control arouy also experienced parental
foss inchildhood. Perhaps it i< not toss of o parent 1a childhood that
predisposes a person o depression and suici-de in later life. Loss of a
love object. as the grantee has remarked. i3 an immortant aspect of
the process. But Joss must he viewed as a part of the process, and par-
ticular atteniion must he paid to the time when it occurred. Mastof
tie wdolescents began therr maelstrom descent toward saicide afte
a long period of alienation from parents. One -year-old who b
tried to commut suicide twice was asked why, She replied, “It's 1.
mother’ 2

Asked what her mothier did, she answered, “We just don’t get
along. We haven't for 3 years. Before that we were like sisters and
then it seems Jike sinee she divorced my stepfather it started
a lot of trouble.”

PJucobs, J and Teiclier, J. D, Broken homes ana Locial isolation in attempted
sulcldes of adolescents, “International Journal of Socia! Psychiatry,” 13(2) : 148,
1967.

? Unpublished transeript.
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This girl enjoyed being in the hospital and did not want to return
howme. Tt is particularly poignant that she wanted to e committed to
a State mental hospital rather than return home, Many of the young
sutelde attempters deseribed their alienation from parents as a process
in which either the mother or father would rag them, would eut them
off from their friends, would disapprove of their favorite friends, and

“thus made it difficult for them to have relationships outside the home,
at the same time making life very difficult for them within the home.
Thix was their version,

The Broken Romance

Typiealiv, many of these adolescents hud fallen in Tove and formed
very possessive and exchusive romantic relationships. This actually
izolated them even more. A girl aud boy would concentrate so intensely
on one another that they tended to cut off all their friends. Then, if
the romance failed, they would feel hopeless, lost and despairing.

At the time of the interviews none of the swdoleseents in the control
group was ending a romance, hut a wmber of the “suicidul adoles-
cents”™ had just bhroken aromance. Moreover, five of these girls were
either pecgnant or feared that they were pregnant. As the biographies
revealed, pregnaney inevitably led to a great sense of i=olation, These

’gi_ﬂs”\!vit]uh'ow and were rejected by their boyfriends. Usually, they
were also rejected by their parents at this time when they most needed
support. The suicidal adolescents were really in a state of depression
compared with their counterparts, and, indeed, as the grantees point
out, this seemed to have been prompted by their real experiences in life.

The Way They Saw It

Only 3 percent of the suicidal voungsters considered their child-
hoed to Fave been happy. But about 94 percent of the control group
corsidered childhood to have been a happy time for them. In describing
the biographies, the investigators wrote *

“Judging from the verbatim accounts of the suicide-attempters
in the interviews as well as the suicide notes left by them, and
notes written by other adolescents outside our -2nuple, the decision
to suicide was the result of a rational, decision-making process.
However, the choice of death is not based on a desire to die. They
would, if they could, choose to live. Deatly, in a sense, is not chosen
at all but results from .ue progressive failure of adaptive tech-
niques to cope with the problems of living, where “the problem”

* Jacobs, J., and Teicher, J. D. Broken homes and social isolation in attempted __

sulcides of adolescents. “International Journal of Social Psychiatry,” 18(2) : 148,
1947. ) )
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is the maintenance of meaningful social relaticrsi.:  I= ooy

the potential suicide felt he had no cheice, ie . forii,  vo - Y
Tt ic from this recognition of necesstty vhat 1 sera of 0 e
stems and immediately preceding the ace it th -« s ofter .

feeling of well-being, a cossation of all care:. This + aviii. o
in the matter-of-fact presentation found in swic e 1. i

.

Pr. le of Problems: Disruption at Home and .‘.‘:s:r,:l‘r‘n.‘

Early in childhood or adolescence tho suicidsl O ey usualy
expertenced the break-up of their home, n some cases Lnis meant che
institutionalization of the child or a fzun\ﬂj’ member. Many of thom
were placed in foster howwes er left with relatives. Many of them
changed schools and residences frequently. Many of these familins
ware very poor. In some cases, the parents also had been depressed und
had attempted suicide. A sizable percent of the suicidal yougsters
had either a parent, velative, or close friend who had attem pted suicide.
Seventy-two pereent hinl one or both of their natural parents awsy
from home, cither because of divorce, separation, er death. Most of
those living with stepparents felt they didn't like the stepparent. A
great many had a parent who was niarried several times. In about. 62
percent’of the cases both parents were working. Half of these families
lived on less than $3,600 per yvear. The background is one of poverty,
nstability, and unhappiness. :

The specitic period just preceding a suicide is characterized by a
vicious spiral of events. It may begin when a parent feels unable to
cope with some behavior in his or her adolescent. The parent. begins to
nag and use severe disciplinary procedures to prevent the youngster
frew. zoing out. He may resort to physical punishmeng. Parents of the
suic'dal adolescents felt that their children would get into less trouble
if they were watched more closely. Therefore, they would question
them about their activities and whereabouts. Because the adolescent’s
trust in his parent somehow depended upon dignity and the main-
tenance of a certain amount of privacy, questioning set up a vicious
circle of mistrust. From the point of view of the adolescents (as re-
vealed on a rating scala), withholding privileges, fussing, nagging,
and whipping were considered the worst disciplinary technigues. The
suicidal adolescents and their nonsuicidal counterparts agre:-¢ : n this
rating. At the same time, some of the adolescents felt they would
gladly forego undesirable behavior, and their parents should have
helped them to discourage this behavior. When the pareits didn’t in-
tervene, the young people took it as a sign of rejection.

As the parent-child situation got worse, the parents gronw frustrated,

---and-the adolescent felt that his parents couldn’t understand and were
punishing him inappropriately. The biographies revealed that this im-
pasee led to the adolescent’s rebellion or withdrawl. This stage of
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detorioration usually led to a breakdown of communication between
parent and child, in which the youths withdrawal was a consequence,
Iissentially, both parent and adoleseent wonld grive up and stop try-
Mg to communieate, ‘

Muany snicidal adoleseents =aid that they @ot into the habit of lving
and would simply withdraw into their rooms. or withdraw into them-
selvesinorder to avoid their parentsand confliet.

.
LN

School

A third of the adolescents who had atiempted suicide woro out. of
school at the time, Either they were i1l because of pregnancey or beeause
of an earlier suicide attempt. An astonishing number had already at-
tempted snicide in the past .\ quarter of these snicidal adolescents
had heen ont of school because they were acting up in class. had shown
some emotional instabilitz, +r axd been invelved in fichts. Half of
them had been truant. {rom school during the lase 5 years because of
hick of interest or active distuste.

To Whom Do You Turn in Time of Troublz?

Wher asked to whom they turned when they were in trouble, a
quarter of the suicidal adolescents said there was no one to turn to.
None of the control wiolescents felt. such isolation. The pathos and the
loneliness of the suicidal adolescent is very draumatically showr. in some
of the figures. Of the 46 porcent who reported their suicide attempt to
other pe- ple, less than half reported it to their parents. Almost two-
thirds of them talked to pecple other than family members. This is
particularly significant sinco 88 percent of the suicide attempts occur-
red at home, very often with the parents in the next room. In every
instance, the lack of communication between family and the child and
lack of communication with peers was a very important factor in the
period leading to suicide. On interview, these suicidal adolescents con-
veyed the despairing sense that death was the only solution, there was
no other way out. Consider these excerpts from a letter by a 17-year-
old Negro boy to his father. This note was written the evening before
he made his second suicide attempt :

“Dear Father, I am address:ng you these few lines to let you
know that I am fire and everybody else is and I hope you are

the same. Daddy, I understaad that I let you down and I let—

Mother down in the same way when I did that little old thing
[the suicide attempt] that Wednesday night. Daddy, I am sorry
1f I really upset you, but Daddy after I got back I realized how
sad and bad you felt when I came back to California.—I had lost
my best girl'the week before I did that. I had a fight because some

€0
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dude tried to take advantage of her when T sped to the store, so
['came back and T heard a lot of noise like bumping so I run in
and there he is trying to yape my girl, my best one too.- - Daddy
I tricd as hard as T conld to make it cheerful, but. it does ot s,
Daddy Tam up by myself. F've been up all night trving to write
you something to cheer vou up, heemise T could seo vour heart
breaking when vou first asked Sun's wife i f they would have mom
and that Sunday Dad, it was hard but T fought the tears that
burned my eves as wo drove off and Daddy part of my sickness
when T had taken an overdose T did just 'want to sleep myself
away because I missed vou Dad. '
“Bat when 1 left 1 felt like T had killed something inside of
you and T knew you hated to seo me go, and T hated to o, but
daddy, well, T kind of missed Mother after I had seen her. T miss
you and remember what vou said, settle down’, hut Daddy T tried
s0 hard so T went and bought some sleeping pills and took them so
both of yourconld feel the same thing.” +

When an adolescent has retreated from family probloms into u love
atfair, and then the romance breaks up or culminates in pregmatey,
then there 1s even more isolation thun before. A girvl is especially alone
if her boy friend disappears and she has already alionated other friends.
Purents often become disiliusioned and give up at. the time their child
needs help the most. In a letter to her former boy friend, a desperate
young girl showed the lengths to which she would go for a social reln-
tionship and a solution to the problem of pregnancy. She wrote on the
night of a suicide attempt. A short exeerpt. indicates the tragic sonse
of rejection and isolation.

“Dear Bill, I want you and [ to get an nnderstanding about cer-
tain things because | think you got the wrong impression of
me * * * and believe me it hurt. I knew all the time you were
hinting to me 1 was too young, didn’t know nothing about life,
but you were wrong. T know a whole lot about life. I'm ashamed
of the things I know to be so young. I couldn’t tell you this per-
sonally, ‘cuz [ couldn’t foee what you might have satd and I sure
it would have hurt my feelings badly. I’m two months pregnant
by you. You don’t have to adut it, I don’t care. You may say any-
thing you like. You dont have to worry shout any trouble. Tt
would be a disgrice for me to let people know I threw myse}f on
you knowing yon didn't care or feel anyway toward me. Don't
worry, no one will ever know my child’s father. I will never men-
tion you to him or her whicheverit be.” ® .

Parents and Physicians: Surprised

Despite the history of increasing problems, the families we - inevi-
tably hurt and surprised by the suicide attempt. Pavents ana physi-
cians who had seen the adolescents would say “it was so unexpected.”

¢ Teicher, J. D., and Jacobs, J. Adolescents who attempt suicide: Preliminary
findings. 1merican Journal of Psychiatry, 122(11) : 5, May 1966,

* Teicher, J. D., and Jacobs, J. Adolescents who attempt suicide. “American
Journal of Psyohiatry,” 122(11), 1988,
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Actually, some 16 percent of the suicide-attempters Lad visited their
physieians at some tine before the attenmpt. Over half had been treated
for some physical or mental disturbanee during the prior 5 years. A
third had some serious physical complaint, and a third of them had
some family member who was sick or lad been hospitalized. Tu sereen-
ing the adolescents to he ineluded in this study, Doctor Teichar and his
tssocntes examined over 100, In the first 30 they found 11 with
duodenal uleers,

In spite of the long history of problems, however, the physician
and mothers acted smeprised by the suiide attempts, While poerhaps
expressing some guilt, the mothers w onld deny that there was anything
i the home situation that would eanse a suicido. The very people who
were eiesest to the snicide-attemptors apparently fatled to see the
progression of social isolation: the problems with parents, with
poverty, broken ronunees, exconnnunication front sebool or peenrs,
especially in the instance of pregaamey. Shice these are problems that
most people would be reticent to disenss with others, adolescents in
such predieaments are espectally isolated. " :

After a period of not communieating, their tirst suicide attept
CAMEe 1S A surprise to parents, friends, and sehoolmates. The physicians
who saw themt just after the attempt. had been taken off guard perhaps
heense snicidal people are not easiiy distinguished from others with
severe problems. There seem to be no simple and conveniont ways of
anticipating a suicidal attempt. No litmus test enn determine who
is a potentinl suicide, Clearly a major reason tha. suieidal attelmnpts
are not. warded off is lack of communication of (e peal feelings, The
true biogeaphy of the unlappy person was not known by anybody
aromd him,

Profiles for Preventiori

Adolescence is a time of suflic’nt duress for parents and voungsters
as new beliavioral problems wrise. Moreover, many of the suicidal
voungsters in the Los Angeles study aiso had illness or mental illness
in their family during the preceding 5 years. Doctor Teicher and his
associates feel that. varions sets of events must be considered in antici-
pating suicide. Among them are such factors as cconomic status, geo-
graphic mobility, and the divorce rate in tho home, These alone do not
predict. suicide. ITowever, these events seem to occur at particular
thnes in the adolescent’s life and the timing may be critical. Along
with an éscalatioh of behavioral problems, a youth who is isolated
from family and peers may be in danger of trying suicide. »

It should not be surprising to learn that their parents also had
unhappy histories. The mothers ofter. got married only because they
were pregnant. Some had illegitimate children. Quite a few suffered
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depression and were depressed after giving birth. This was particularly
notable among the mothers of the boys who had attempted suicide.
Many had illegitimate children or had been forced into marriage
because of pregnancy. Seventy percent of them wore separated or
divorced, a good number of them g fter short-lived marriages of con-
venience. Needless to say, a huge percentage had suffered from eco-
nomic deprivation.

Male Suicide

The number of suicides and suicide attempts among girls far out-
welghs the number of aftempts among boys: and this has been asso-
clated with broken romances, rejection, and unwanted pregnancy.
In attempting to understand the male suicide attempts, Doctor Teicher
and Dr. N. L. Margolin did a special study of 18 ~f the boys in their
group. They were interviewed by one of the authors : fter their suicide
attempt. Identical questionnaires about parent-child relationships and
school, about adjustment to peer groups and career aspirations were
given to the boys and their parents. Both took a battery of psychologi-
cal tests in addition,

The boys in the contro} group zlso came from broken homes. Many
had both parents working and relatives living with the family, How-
ever, the v anettes of the suicidal boys ditfered in that they showed
& repeated sequence of events which the authors summarize in this
order: They had, first of all, a mother who was angry, depressed, or
withdrawn, both before and after pregnancy. Generally it was an
unwanted pregnuncy. Then, there was the loss of somne very significant
person or persons in the patient’s early life, usually the loss of the
father. There was also a reversal of roles with the mother. At the
time of the suicide atternpt it had seemed to the boy that the mother
(or his mother-surrogate) was also. going to leave his life forever.
During the boy’s period of distress his mother was preoccupied with
her own depression, up to the time of her son’s suicide attempt.

An 18-year-old Mexican-American 1. v is typical. His mother never
wanted him. She became very overprotective until he was .1Louf age
12. At age 5 his semi-alcoholic father left the home. At this point he
and his mother hegan to shift around from house to house, mostly
living with his grandmother. A fter the divorce he began to get head-
aches. His mother thought he missed his father. He always felt rejected,
and he made depressed statements such as: “I wish I hadn’t been
born.” Then at the age of 15 he was rejected by a girl. This left him
emotionally fractured. Ile would get into romances where he was
inevitably hurt and depressed. His mother felt she had never been
shown any love or affection by Ler own family, and she was a chronic-
ally depressed person. She explained that, as she was getting older,
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